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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following: 

1. Startup construction schedule. 
2. Contractor's Construction Schedule. 
3. Construction schedule updating reports. 
4. Daily construction reports. 
5. Material location reports. 
6. Site condition reports. 
7. Unusual event reports. 

1.3 DEFINITIONS 

A. Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring, 
and controlling the construction Project. Activities included in a construction schedule consume 
time and resources. 

1. Critical Activity: An activity on the critical path that must start and finish on the planned 
early start and finish times. 

2. Predecessor Activity: An activity that precedes another activity in the network. 
3. Successor Activity: An activity that follows another activity in the network. 

B. CPM: Critical path method, which is a method of planning and scheduling a construction 
project where activities are arranged based on activity relationships. Network calculations 
determine when activities can be performed and the critical path of Project. 

C. Critical Path: The longest connected chain of interdependent activities through the network 
schedule that establishes the minimum overall Project duration and contains no float. 

D. Event: The starting or ending point of an activity. 

E. Float: The measure of leeway in starting and completing an activity. 
 

1. Free float is the amount of time an activity can be delayed without adversely affecting the 
early start of the successor activity. 
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2. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 

1.4 INFORMATIONAL SUBMITTALS 

A. Format for Submittals: Submit required submittals in the following format: 

1. Working electronic copy of schedule file, where indicated. 
2. PDF file. 

B. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule 
for entire construction period. 

1. Submit a working digital copy of schedule, using software indicated, and labeled to 
comply with requirements for submittals. 

C. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for 
each activity in reports shall contain activity number, activity description, cost and resource 
loading, original duration, remaining duration, early start date, early finish date, late start date, 
late finish date, and total float in calendar days. 

1. Activity Report: List of activities sorted by activity number and then early start date, or 
actual start date if known. 

2. Logic Report: List of preceding and succeeding activities for each activity, sorted in 
ascending order by activity number and then by early start date, or actual start date if 
known. 

3. Total Float Report: List of activities sorted in ascending order of total float. 

D. Construction Schedule Updating Reports: Submit with Applications for Payment. 

E. Daily Construction Reports: Submit at monthly intervals. 

F. Material Location Reports: Submit at monthly intervals. 

G. Site Condition Reports: Submit at time of discovery of differing conditions. 

H. Unusual Event Reports: Submit at time of unusual event. 

I. Qualification Data: For scheduling consultant. 

1.5 QUALITY ASSURANCE 

A. Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and 
reporting, with capability of producing CPM reports and diagrams within 24 hours of request. 

B. Prescheduling Conference: Conduct conference at Project site.  Review methods and procedures 
related to the preliminary construction schedule and Contractor's Construction Schedule, 
including, but not limited to, the following: 

1. Review content and format for reports. 
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2. Verify availability of qualified personnel needed to develop and update schedule. 
3. Discuss constraints, including phasing, work stages, area separations, and interim 

milestones. 
4. Review delivery dates for Owner-furnished products. 
5. Review schedule for work of Owner's separate contracts. 
6. Review submittal requirements and procedures. 
7. Review time required for review of submittals and resubmittals. 
8. Review requirements for tests and inspections by independent testing and inspecting 

agencies. 
9. Review time required for Project closeout. 
10. Review and finalize list of construction activities to be included in schedule. 
11. Review procedures for updating schedule. 

1.6 COORDINATION 

A. Coordinate Contractor's Construction Schedule with the schedule of list of subcontracts, 
submittal schedule, progress reports, payment requests, and other required schedules and 
reports. 

1. Secure time commitments for performing critical elements of the Work from entities 
involved. 

2. Coordinate each construction activity in the network with other activities and schedule 
them in proper sequence. 

1.7 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Computer Scheduling Software: Prepare schedules using current version of a program that has 
been developed specifically to manage construction schedules. 

1. Use Primavera for current Windows operating system. 

B. Scheduling Consultant: Engage a consultant to provide planning, evaluation, and reporting 
using CPM scheduling. 

1. In-House Option: Owner may waive requirement to retain a consultant if Contractor 
employs skilled personnel with experience in CPM scheduling and reporting techniques. 
Submit qualifications. 

2. Meetings: Scheduling consultant shall attend all meetings related to Project progress, 
alleged delays, and time impact. 

C. Time Frame: Extend schedule from date established for the Notice to Proceed to date of final 
completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an 
early completion date, unless specifically authorized by Change Order. 

D. Activities: Treat each separate area as a separate numbered activity for each main element of the 
Work. Comply with the following: 
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1. Activity Duration: Define activities so no activity is longer than 20 days. 
2. Procurement Activities: Include procurement process activities for the following long 

lead items and major items, requiring a cycle of more than 60 days, as separate activities 
in schedule. Procurement cycle activities include, but are not limited to, submittals, 
approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time: Include review and resubmittal times indicated in 
Section 013300 "Submittal Procedures" in schedule. Coordinate submittal review times 
in Contractor's Construction Schedule with submittal schedule. 

4. Startup and Testing Time: Include no fewer than 30 days for startup and testing. 
5. Substantial Completion: Indicate completion in advance of date established for 

Substantial Completion, and allow time for Construction Manager's administrative 
procedures necessary for certification of Substantial Completion. 

6. Punch List and Final Completion: Include not more than 30 days for completion of punch 
list items and final completion. 

E. Constraints: Include constraints and work restrictions indicated in the Contract Documents and 
as follows in schedule, and show how the sequence of the Work is affected. 

1. Phasing: Arrange list of activities on schedule by phase. 
2. Work by Owner: Include a separate activity for each portion of the Work performed by 

Owner. 
3. Products Ordered in Advance: Include a separate activity for each product. Delivery dates 

indicated stipulate the earliest possible delivery date. 
4. Owner-Furnished Products: Include a separate activity for each product. Delivery dates 

indicated stipulate the earliest possible delivery date. 
5. Work Restrictions: Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Use-of-premises restrictions. 
e. Provisions for future construction. 
f. Seasonal variations. 
g. Environmental control. 

6. Work Stages: Indicate important stages of construction for each major portion of the 
Work, including, but not limited to, the following: 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups. 
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Building flush-out. 
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m. Startup and placement into final use and operation. 
n. Commissioning. 

7. Construction Areas: Identify each major area of construction for each major portion of 
the Work. Indicate where each construction activity within a major area must be 
sequenced or integrated with other construction activities to provide for the following: 

a. Structural completion. 
b. Substantial Completion. 

F. Milestones: Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice to Proceed, Substantial Completion, and final completion. 

G. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or 
commence prior to submittal of next schedule update. Summarize the following issues: 

1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and the Contract Time. 

H. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect 
actual construction progress and activities. Issue schedule one week before each regularly 
scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have 
been recognized or made. Issue updated schedule concurrently with the report of each 
such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 
limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

I. Recovery Schedule: When periodic update indicates the Work is 21 or more calendar days 
behind the current approved schedule, submit a separate recovery schedule indicating means by 
which Contractor intends to regain compliance with the schedule. Indicate changes to working 
hours, working days, crew sizes, equipment required to achieve compliance, and date by which 
recovery will be accomplished. 

J. Distribution: Distribute copies of approved schedule to Construction Manager, Owner, 
separate contractors, testing and inspecting agencies, and other parties identified by Contractor 
with a need-to-know schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations. Delete parties from distribution when they have completed their assigned 
portion of the Work and are no longer involved in performance of construction activities. 
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1.8 STARTUP CONSTRUCTION SCHEDULE 

A. Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction schedule within 
seven days of date established for the Notice to Proceed. 

B. Preparation: Indicate each significant construction activity separately. Identify first workday of 
each week with a continuous vertical line. Outline significant construction activities for first 90  
days of construction. Include skeleton diagram for the remainder of the Work and a cash 
requirement prediction based on indicated activities. 

1.9 GANTT-CHART SCHEDULE REQUIREMENTS 

A. Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type, 
Contractor's Construction Schedule within 30 days of date established for the Notice to 
Proceed. 

1. Base schedule on the startup construction schedule and additional information received 
since the start of Project. 

B. Preparation: Indicate each significant construction activity separately. Identify first workday of 
each week with a continuous vertical line. 

1. For construction activities that require three months or longer to complete, indicate an 
estimated completion percentage in 10 percent increments within time bar. 

1.10 CPM SCHEDULE REQUIREMENTS 

A. General: Prepare network diagrams using AON (activity-on-node) format. 

B. Startup Network Diagram: Submit diagram within 14 days of date established for the Notice to 
Proceed. Outline significant construction activities for the first 90 days of construction. Include 
skeleton diagram for the remainder of the Work. 

C. CPM Schedule: Prepare Contractor's Construction Schedule using a time-scaled CPM network 
analysis diagram for the Work. 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 60 days after date established for the Notice to Proceed. 

a. Failure to include any work item required for performance of this Contract shall 
not excuse Contractor from completing all work within applicable completion 
dates. 

2. Conduct educational workshops to train and inform key Project personnel, including 
subcontractors' personnel, in proper methods of providing data and using CPM schedule 
information. 

3. Establish procedures for monitoring and updating CPM schedule and for reporting 
progress. Coordinate procedures with progress meeting and payment request dates. 

4. Use "one workday" as the unit of time for individual activities. Indicate nonworking days 
and holidays incorporated into the schedule to coordinate with the Contract Time. 
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D. CPM Schedule Preparation: Prepare a list of all activities required to complete the Work. Using 
the startup network diagram, prepare a skeleton network to identify probable critical paths. 

1. Activities: Indicate the estimated time duration, sequence requirements, and relationship 
of each activity in relation to other activities. Include estimated time frames for the 
following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 
i. Testing and inspection. 
j. Commissioning. 
k. Punch list and final completion. 
l. Activities occurring following final completion. 

2. Critical Path Activities: Identify critical path activities, including those for interim 
completion dates. Scheduled start and completion dates shall be consistent with Contract 
milestone dates. 

3. Processing: Process data to produce output data on a computer-drawn, time-scaled 
network. Revise data, reorganize activity sequences, and reproduce as often as necessary 
to produce the CPM schedule within the limitations of the Contract Time. 

4. Format: Mark the critical path. Locate the critical path near center of network; locate 
paths with most float near the edges. 

a. Subnetworks on separate sheets are permissible for activities clearly off the critical 
path. 

E. Contract Modifications: For each proposed contract modification and concurrent with its 
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect 
of the proposed change on the overall Project schedule. 

F. Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating 
straight "early start-total float." Identify critical activities. Prepare tabulated reports showing the 
following: 

1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Main events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 
10. Dollar value of activity (coordinated with the schedule of values). 
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G. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports 
showing the following: 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

1.11 REPORTS 

A. Daily Construction Reports: Prepare a daily construction report recording the following 
information concerning events at Project site: 

1. List of subcontractors at Project site. 
2. List of separate contractors at Project site. 
3. Approximate count of personnel at Project site. 
4. Equipment at Project site. 
5. Material deliveries. 
6. High and low temperatures and general weather conditions, including presence of rain or 

snow. 
7. Testing and inspection. 
8. Accidents. 
9. Meetings and significant decisions. 
10. Unusual events. 
11. Stoppages, delays, shortages, and losses. 
12. Meter readings and similar recordings. 
13. Emergency procedures. 
14. Orders and requests of authorities having jurisdiction. 
15. Change Orders received and implemented. 
16. Construction Change Directives received and implemented. 
17. Services connected and disconnected. 
18. Equipment or system tests and startups. 
19. Partial completions and occupancies. 
20. Substantial Completions authorized. 

B. Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of 
materials delivered to and stored at Project site. List shall be cumulative, showing materials 
previously reported plus items recently delivered. Include with list a statement of progress on 
and delivery dates for materials or items of equipment fabricated or stored away from Project 
site. Indicate the following categories for stored materials: 

1. Material stored prior to previous report and remaining in storage. 
2. Material stored prior to previous report and since removed from storage and installed. 
3. Material stored following previous report and remaining in storage. 

C. Site Condition Reports: Immediately on discovery of a difference between site conditions and 
the Contract Documents, prepare and submit a detailed report. Submit with a Request for 
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Information. Include a detailed description of the differing conditions, together with 
recommendations for changing the Contract Documents. 

D. Unusual Event Reports: When an event of an unusual and significant nature occurs at Project 
site, whether or not related directly to the Work, prepare and submit a special report. List chain 
of events, persons participating, responses by Contractor's personnel, evaluation of results or 
effects, and similar pertinent information. Advise Owner in advance when these events are 
known or predictable. 

1. Submit unusual event reports directly to Owner within one day of an occurrence. 
Distribute copies of report to parties affected by the occurrence. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013200 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 
control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 
indicated. These services do not relieve Contractor of responsibility for compliance with the 
Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 
are specified in their respective Specification Sections. Requirements in individual 
Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract 
Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 
required by Engineer, Owner, Construction Manager, or authorities having jurisdiction 
are not limited by provisions of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced" unless otherwise further 
described means having successfully completed a minimum of five (5) previous projects similar 
in nature, size, and extent to this Project; being familiar with special requirements indicated; and 
having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of 
the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 
including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 
certain construction activities be performed by accredited or unionized individuals, or 
that requirements specified apply exclusively to specific trade(s). 
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D. Mockups/Test Sections: Full-size physical assemblies that are constructed on-site either as 
freestanding temporary built elements or as part of permanent construction. Mockups/Test 
Sections are constructed to verify selections made under Sample submittals; to demonstrate 
aesthetic effects and qualities of materials and execution; to review coordination, testing, or 
operation; to show interface between dissimilar materials; and to demonstrate compliance with 
specified installation tolerances. Mockups are not Samples. Unless otherwise indicated, 
approved mockups establish the standard by which the Work will be judged. 

 
1. Mockups/Test Section: Test sections of the constructed on-site as freestanding 

temporary built elements, consisting of multiple products, assemblies, and 
subassemblies. 

E. Preconstruction Testing: Tests and inspections performed specifically for Project before 
products and materials are incorporated into the Work, to verify performance or compliance 
with specified criteria. 

F. Product Tests: Tests and inspections that are performed by a nationally recognized testing 
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to 
establish product performance and compliance with specified requirements. 

G. Source Quality-Control Tests: Tests and inspections that are performed at the source; for 
example, plant, mill, factory, or shop. 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 
laboratory shall mean the same as testing agency. 

I. Quality-Assurance Services: Activities, actions, and procedures performed before and during 
execution of the Work to guard against defects and deficiencies and substantiate that proposed 
construction will comply with requirements. 

J. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 
execution of the Work to evaluate that actual products incorporated into the Work and 
completed construction comply with requirements. Contractor's quality-control services do not 
include contract administration activities performed by Engineer or Construction Manager. 

1.4 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 
design professional are specifically required of Contractor by the Contract Documents, provide 
products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 
a written request for additional information to Engineer. 
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1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 
requirements are specified and the standards or requirements establish different or conflicting 
requirements for minimum quantities or quality levels, comply with the most stringent 
requirement. Refer conflicting requirements that are different, but apparently equal, to Engineer 
for direction before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be 
the minimum provided or performed. The actual installation may comply exactly with the 
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. 
To comply with these requirements, indicated numeric values are minimum or maximum, as 
appropriate, for the context of requirements. Refer uncertainties to Engineer for a decision 
before proceeding. 

1.6 ACTION SUBMITTALS 

A. Shop Drawings: 

1. Include plans, sections, and elevations, indicating materials and construction. 
2. Indicate manufacturer and model number of individual components. 
3. Provide drawings for conditions difficult to illustrate in two dimensions. 

B. Delegated-Design Services Submittal: In addition to Shop Drawings, Product Data, and other 
required submittals, submit a statement signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional, indicating that the products and systems are in compliance 
with performance and design criteria indicated. Include list of codes, loads, and other factors 
used in performing these services. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and 
responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a 
recent report on the inspection of the testing agency by a recognized authority. 

D. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
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7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

E. Reports: Prepare and submit certified written reports and documents as specified. 

F. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents established for 
compliance with standards and regulations bearing on performance of the Work. 

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to 
Proceed, and not less than five days prior to preconstruction conference. Submit in format 
acceptable to Engineer. Identify personnel, procedures, controls, instructions, tests, records, and 
forms to be used to carry out Contractor's quality-assurance and quality-control responsibilities. 
Coordinate with Contractor's Construction Schedule. 

B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced 
in managing and executing quality-assurance and quality-control procedures similar in nature 
and extent to those required for Project. 

1. Project quality-control manager may also serve as Project superintendent. 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through 
review and management of submittal process. Indicate qualifications of personnel responsible 
for submittal review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work 
requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including Subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and 
inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 
Statement of Special Inspections. 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during 
construction to identify and correct deficiencies in workmanship in addition to testing and 
inspection specified. Indicate types of corrective actions to be required to bring work into 
compliance with standards of workmanship established by Contract requirements and approved 
mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports including log of 
approved and rejected results. Include work Engineer has indicated as nonconforming or 
defective. Indicate corrective actions taken to bring nonconforming work into compliance with 
requirements. Comply with requirements of authorities having jurisdiction. 
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1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 
Sections. Include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, telephone number, and email address of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and 

inspection. 
11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information 
documenting manufacturer's technical representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 
report. 

2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in 
other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 
representative making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 
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1.10 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 
required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 
to those indicated for this Project and with a record of successful in-service performance, as 
well as sufficient production capacity to produce required units. As applicable, procure products 
from manufacturers able to meet qualification requirements, warranty requirements, and 
technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated 
for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 
assembling work similar in material, design, and extent to that indicated for this Project, whose 
work has resulted in construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated. Engineering services are defined as those performed 
for installations of the system, assembly, or product that are similar in material, design, and 
extent to those indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities shall be 
performed by entities who are recognized experts in those operations. Specialists shall satisfy 
qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 
specialists. 

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspection indicated, with qualifications 
specified in individual Sections; and, where required by authorities having jurisdiction, that is 
acceptable to authorities. 

H. Manufacturer's Technical Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect installation 
of manufacturer's products that are similar in material, design, and extent to those indicated for 
this Project. 

I. Factory-Authorized Service Representative Qualifications: An authorized representative of 
manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated for this 
Project. 

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing 
for compliance with specified requirements for performance and test methods, comply with the 
following: 
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1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and construction. 
b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 
c. Provide sizes and configurations of test assemblies, and mockups/test sections to 

adequately demonstrate capability of products to comply with performance 
requirements. 

d. Build site-assembled test assemblies and mockups using installers who will 
perform same tasks for Project. 

e. When testing is complete, remove test specimens and test assemblies, 
and mockups test sections; do not reuse products on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, 
inspection, and similar quality-assurance service to Engineer and Construction 
Manager, with copy to Contractor. Interpret tests and inspections and state in each report 
whether tested and inspected work complies with or deviates from the Contract 
Documents. 

K. Mockups/Test Sections: Before installing portions of the Work requiring mockups, build 
mockups for each form of construction and finish required to comply with the following 
requirements, using materials indicated for the completed Work: 

1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by or Construction 

Manager. 
3. Notify Engineer and Construction Manager seven days in advance of dates and times 

when mockups will be constructed. 
4. Employ supervisory personnel who will oversee mockup construction. Employ workers 

that will be employed to perform same tasks during the construction at Project. 
5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Engineer's and Construction Manager's approval of mockups before starting 

corresponding work, fabrication, or construction. 

7. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work. 

8. Demolish and remove mockups when directed unless otherwise indicated. 

L. Mockups/ Test Section: Construct mockup according to approved Shop Drawings. Comply 
with requirements in "Mockups" Paragraph. 

1.11 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, 
Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 
agencies engaged and a description of types of testing and inspection they are engaged to 
perform. 
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2. Payment for these services will be made from testing and inspection allowances, as 
authorized by Change Orders. 

3. Costs for retesting and reinspecting construction that replaces or is necessitated by work 
that failed to comply with the Contract Documents will be charged to Contractor. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 
Contractor's responsibility. Perform additional quality-control activities, whether specified or 
not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 
by authorities having jurisdiction. Perform quality-control services required of Contractor 
by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 
writing by Owner. 

3. Notify testing agencies at least 48 hours in advance of time when Work that requires 
testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 
certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 
when they so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for 
construction that replaced Work that failed to comply with the Contract Documents. 

D. Testing Agency Responsibilities: Cooperate with Engineer, Construction Manager, and 
Contractor in performance of duties. Provide qualified personnel to perform required tests and 
inspections. 

1. Notify Engineer, Construction Manager, and Contractor promptly of irregularities or 
deficiencies observed in the Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 
are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 
or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections. Report results in writing as specified in Section 013300 "Submittal 
Procedures." 
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F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 
representative to observe and inspect the Work. Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates and 
conditions, verification of materials, observation of Installer activities, inspection of completed 
portions of the Work, and submittal of written reports. 

G. Associated Contractor Services: Cooperate with agencies and representatives performing 
required tests, inspections, and similar quality-control services, and provide reasonable auxiliary 
services as requested. Notify agency sufficiently in advance of operations to permit assignment 
of personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 
7. Security and protection for samples and for testing and inspection equipment at Project 

site. 

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 
quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents as a component of Contractor's quality-
control plan. Coordinate and submit concurrently with Contractor's Construction Schedule. 
Update as the Work progresses. 

1. Distribution: Distribute schedule to Owner, Engineer, Construction Manager, testing 
agencies, and each party involved in performance of portions of the Work where tests and 
inspections are required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified special inspector to conduct 
special tests and inspections required by authorities having jurisdiction as the responsibility of 
Owner and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures 
and reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Engineer, Construction Manager, and Contractor promptly of irregularities 
and deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control 
service to Engineer, through Construction Manager, with copy to Contractor and to 
authorities having jurisdiction. 
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4. Submitting a final report of special tests and inspections at Substantial Completion, 
which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected 
work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Engineer. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Engineer's and Construction Manager's reference during normal working 
hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 
responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

1.3 USE CHARGES 

A. General: Installation and removal of and use charges for temporary facilities shall be included in 
the Contract Sum unless otherwise indicated. Allow other entities engaged in the Project to use 
temporary services and facilities without cost, including, but not limited to, Owner, Engineer, 
testing agencies, and authorities having jurisdiction. 

B. Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction 
operations. 

C. Water Service: Pay water-service use charges for water used by all entities for construction 
operations. 

D. Electric Power Service: Pay electric-power-service use charges for electricity used by all 
entities for construction operations. 

1.4 SUBMITTALS 

A. Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging 
areas, construction site entrances, vehicle circulation, and parking areas for construction 
personnel. 

B. Traffic Control Plan: Show temporary traffic control to address interim construction 
sequencing, contractors means and methods and all issues not covered in the plans.   

C. Forestry Plan: Prior to the start of work, submit a plan showing the locations for tree trimming 
and removal.  Tree removal and protection plan shall include all locations detailed in the 
construction site plan including but not limited to temporary facilities (equipment and material 
storage area (onsite and offsite)), access and haul routes, and construction site.   Show locations 
of tree protection temporary fences, limits of trimming and quantity (including species) of 
removal.  Tree removal and protection plan shall be in accordance with the plans.  Any tree 
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2.2 TEMPORARY FACILITIES 

A. Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature 
controls, and foundations adequate for normal loading. 

B. Common-Use Field Office: Of sufficient size to accommodate needs of Owner, 
Engineer, Construction Manager, and construction personnel office activities and to 
accommodate Project meetings specified in other Division 01 Sections. Keep office clean and 
orderly. Furnish and equip offices as follows: 

1. Furniture required for Project-site documents including file cabinets, plan tables, plan 
racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide 
electrical power service and 120-V ac duplex receptacles, with no fewer than one 
receptacle on each wall.  

3. Drinking water and private toilet. 
4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 

to 72 deg F. 

C. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 
materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

B. HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented, 
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 
units is prohibited. 

2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing 
agency acceptable to authorities having jurisdiction, and marked for intended location 
and application. 

PART 3 - EXECUTION 

3.1 LIMITS OF CONSTRUCTION  

A. Mark the limit of construction areas beyond that shall not be disturbed under this Contract by 
construction activities. Mark or fence isolated areas within the general work area that are not to 
be disturbed. Protect site elements and survey monuments as indicated on the plan before 
construction operations commence. Where construction operations are to be conducted during 
darkness, any markers must be visible in the dark. Personnel must be knowledgeable of the 
purpose for marking and protecting particular areas.  
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3.2 HAUL ROADS, GENERAL  

A. Construct access and haul roads necessary for proper prosecution of the work under this 
contract. Construct with suitable grades and widths; sharp curves, blind corners, and dangerous 
cross traffic are be avoided. Provide necessary lighting, signs, barricades, and distinctive 
markings for the safe movement of traffic. The method of dust control, although optional, must 
be adequate to ensure safe operation at all times. Location, grade, width, and alignment of 
construction and hauling roads are subject to approval by the Contracting Officer.  Lighting 
must be adequate to assure full and clear visibility for full width of haul road and work areas 
during any night work operations. 

B. Plans and specifications do not identify Means & Methods of executing temporary access.   
Access to the site is by Contractors Mean & Methods, Technique, sequences and procedures 
incidental to the project.   

3.3 TRAFFIC PROVISIONS  

A. Maintenance of Traffic  
 

1. Conduct operations in a manner that will not close any thoroughfare or interfere in any 
way with traffic on railways or highways except with written permission of the 
Contracting Officer at least 15 calendar days prior to the proposed modification date, and 
provide a Traffic Control Plan detailing the proposed controls to traffic movement for 
approval. The plan must be in accordance with State and local regulations and the 
MUTCD, Part VI.  Make all notifications and obtain any permits required for 
modification to traffic movements outside TPWD facilities.  Contractor may move 
oversized and slow-moving vehicles to the worksite provided requirements of the 
highway authority have been met.   
 

2. Conduct work so as to minimize obstruction of traffic, and maintain traffic on at least half 
of the roadway width at all times.  Obtain approval from the Contracting Officer prior to 
starting any activity that will obstruct traffic.  

 
3. Provide, erect, and maintain, at contractors expense, lights, barriers, signals, 

passageways, detours, and other items, that may be required by the Life Safety Signage, 
overhead protection authority having jurisdiction. 

B. Protection of Traffic  
 

1. Maintain and protect traffic on all affected roads during the construction period except as 
otherwise specifically directed by the Contracting Officer.  Measures for the protection 
and diversion of traffic, including the provision of watchmen and flagmen, erection of 
barricades, placing of lights around and in front of equipment the work, and the erection 
and maintenance of adequate warning, danger, and direction signs, will be as required by 
the State and local authorities having jurisdiction. Protect the traveling public from 
damage to person and property. Minimize the interference with public traffic on roads 
selected for hauling material to and from the site. Investigate the adequacy of existing 
roads and their allowable load limit.   



116769R Bastrop State Park Dam Replacement  
 

SECTION 01 50 00   Page 5 
 

2. Contractor is responsible for the repair of any damage to roads caused by construction 
operations.  Contractor shall repair existing road full width and depth, minimum length 
25-feet as measured along the centerline of the road.  
 
a. Saw cut existing asphalt pavement at limits of repair. 
b. Prepare subgrade and install subbase and base for pavement repair areas according 

to Section 32000 "Exterior Improvements." 
c. Recondition base including removing contaminated material, regrading, 

proofrolling, compacting, and testing. 
d. Delay installation of final course of permanent hot-mix asphalt pavement until 

immediately before Substantial Completion. Repair hot-mix asphalt base-course 
pavement before installation of final course according to Section 321216 "Asphalt 
Paving." 

3.4 REMOVAL OF WATER, GENERAL  

A. The work consists of the removal of surface water and ground water as necessary to perform the 
construction required by the contract in accordance with the specifications. It shall include:  

 
1. constructing, installing, building, and maintaining all necessary temporary water 

containment facilities, channels, and diversions;  
2. furnishing, installing, and operating all necessary pumps, piping, and other facilities and 

equipment; and  
3. removing all such temporary works and equipment after their intended function is no 

longer required. 

B. Diverting Surface Water  
 

1. The contractor shall install, maintain, and operate all cofferdams, channels, flumes, 
sumps, and all other temporary diversion and protective works needed to divert 
streamflow and other surface water through or around the construction site. Control of 
surface water shall be continuous during the period that damage to construction work 
could occur. Unless otherwise specified and/or approved, the diversion outlet shall be 
into the same drainageway that the water would have reached before being diverted. 
 
a. Additional dewatering capacity to draw the water level down to this level within 

24 hours days shall be provided in the event of flooding 

C. Dewatering the Construction Site  
 

1. Foundations, cutoff trenches, and all other parts of the construction site shall be 
dewatered and kept free of standing water and muddy conditions as necessary for the 
proper execution of the work. The contractor shall furnish, install, operate, and maintain 
all drains, sumps, pumps, casings, well points, and all other equipment required to 
properly dewater the site as specified. Dewatering systems that cause a loss of soil fines 
from the foundation areas will not be permitted.   
 
a. Excavation for the installation of the RCC chute and concrete outlet structure shall 

be kept free of water during placement of concrete and backfilling.  The water 
table at a concrete structure location shall be kept 3 feet below the subgrade of the 
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concrete during and for a minimum of seven days after concrete placement.  The 
water table at a backfill location shall be maintained a minimum of 2 feet below 
the backfill surface. 

3.5 TEMPORARY FACILITIES, GENERAL 

A. Conservation: Coordinate construction and use of temporary facilities with consideration given 
to conservation of energy, water, and materials. Coordinate use of temporary utilities to 
minimize waste. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated into, the Work. See other Sections for disposition of salvaged materials that 
are designated as Owner's property. 

3.6 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 
with performance of the Work. Relocate and modify facilities as required by progress of the 
Work. 

1. Locate facilities to limit site disturbance. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 
are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.7 TEMPORARY UTILITY INSTALLATION  

A. General: Install temporary service or connect to existing service. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for 
construction. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of 
construction personnel. Comply with requirements of authorities having jurisdiction for type, 
number, location, operation, and maintenance of fixtures and facilities. 

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by 
construction activities for curing or drying of completed installations or for protecting installed 
construction from adverse effects of low temperatures. Select equipment that will not have a 
harmful effect on completed installations or elements being installed. 

F. Electric Power Service: Provide electric power service and distribution system of sufficient size, 
capacity, and power characteristics required for construction operations. 

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination 
for construction operations, observations, inspections, and traffic conditions. 
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H. Telephone Service: Provide temporary telephone service in common-use facilities for use by all 
construction personnel. Install land-based telephone line(s) for each field office. 

1. At each telephone, post a list of important telephone numbers. 

a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Engineer's office. 
f. Construction Manager's home office. 
g. Engineers' offices. 
h. Owner's office. 
i. Principal subcontractors' field and home offices. 

I. Electronic Communication Service: Provide a desktop computer in the primary field office 
adequate for use by Engineer and Owner to access Project electronic documents and maintain 
electronic communications.  

3.8 SUPPORT FACILITIES INSTALLATION 

A. General: Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construction 
area that is noncombustible according to ASTM E136. Comply with NFPA 241. 

2. Maintain support facilities until Engineer schedules Substantial Completion inspection. 
Remove before Substantial Completion. Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
Owner. 

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 
adequate for construction operations.  

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 
required to minimize dust. 

C. Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and 
paved areas in same location as permanent roads and paved areas. Construct and maintain 
temporary roads and paved areas adequate for construction operations. Extend temporary roads 
and paved areas, within construction limits indicated, as necessary for construction operations. 

1. Coordinate elevations of temporary roads and paved areas with permanent roads and 
paved areas. 

2. Prepare subgrade and install subbase and base for temporary roads and paved areas 
according to Section 32000 "Exterior Improvements." 

3. Recondition base after temporary use, including removing contaminated material, 
regrading, proofrolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until 
immediately before Substantial Completion. Repair hot-mix asphalt base-course 
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pavement before installation of final course according to Section 321216 "Asphalt 
Paving." 

D. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. 
Maintain Project site, excavations, and construction free of water. 

F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification signs as indicated on Drawings. 
2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touch up signs so they are legible at all times. 

G. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 
from construction operations. Comply with requirements of authorities having jurisdiction. 
Comply with progress cleaning requirements in Section 017300 "Execution." 

3.9 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and 
other improvements at Project site and on adjacent properties, except those indicated to be 
removed or altered. Repair damage to existing facilities. 

1. Where access to adjacent properties is required in order to affect protection of existing 
facilities, obtain written permission from adjacent property owner to access property for 
that purpose. 

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction as required to comply with environmental regulations and that minimize possible 
air, waterway, and subsoil contamination or pollution or other undesirable effects. 

C. Temporary Erosion and Sedimentation Control: Comply with TCEQ TPDES General Permit 
No. TXR150000 requirements. 

D. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and 
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 
properties according to TCEQ TPDES General Permit No. TXR150000 requirements.   

1. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross tree- or plant-protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 
sedimentation from Project site during the course of Project. 
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4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 
during removal. 

E. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide 
barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
stormwater from heavy rains. 

F. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line 
of trees to protect vegetation from damage from construction operations. Protect tree root 
systems from damage, flooding, and erosion. 

G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 
fence in a manner that will prevent people from easily entering site except by entrance gates. 

1. Extent of Fence: Limits of Construction as indicated on Drawings. 

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of 
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security. Lock entrances at end of each workday. 

I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 
and completed, from exposure, foul weather, other construction operations, and similar 
activities. Provide temporary weathertight enclosure for building exterior. 

3.10 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 
abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 
results and to avoid possibility of damage. 

C. Termination and Removal: Remove each temporary facility when need for its service has ended, 
when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion. Complete or, if necessary, restore permanent construction that may have been 
delayed because of interference with temporary facility. Repair damaged Work, clean exposed 
surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor. 
Owner reserves right to take possession of Project identification signs. 

2. Remove temporary roads and paved areas not intended for or acceptable for integration 
into permanent construction. Where area is intended for landscape development, remove 
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove 
materials contaminated with road oil, asphalt and other petrochemical compounds, and 
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other substances that might impair growth of plant materials or lawns. Repair or replace 
street paving, curbs, and sidewalks at temporary entrances, as required by authorities 
having jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during 
construction period. Comply with final cleaning requirements specified in 
Section 017700 "Closeout Procedures." 

END OF SECTION 015000 
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3.5 TEMPORARY SEDIMENT CONTROL FENCE  

A. Provide temporary sediment-control fence near the downstream perimeter of a disturbed area to 
intercept sediment from sheet flow. Incorporate the fence into erosion-control measures used to 
control sediment in areas of higher flow. Install the fence as shown on the plans, as specified in 
this Section, or as directed. 
 
1.       Installation of Posts. Embed posts at least 18 in. deep, or adequately anchor, if in rock, 

with a spacing of 6 to 8 ft. and install on a slight angle toward the run-off source. 
2.   Fabric Anchoring. Dig trenches along the uphill side of the fence to anchor 6 to 8 in. of 

fabric. Provide a minimum trench cross-section of 6 x 6 in. Place the fabric against the 
side of the trench and align approximately 2 in of fabric along the bottom in the upstream 
direction. Backfill the trench, then hand-tamp. 

3.   Fabric and Net Reinforcement Attachment. Unless otherwise shown under the plans, 
attach the reinforcement to wooden posts with staples, or to steel posts with T clips, in at 
least 4 places equally spaced. Sewn vertical pockets may be used to attached 
reinforcement to end posts. Fasten the fabric to the top strand of reinforcement by hog 
rings or cord every 15 in. or less. 

4.   Fabric and Net Splices. Locate splices at a fence post with a minimum lap of 6 in. 
attached in at least 6 places equally spaced, unless otherwise shown under the plans. Do 
not locate splices in concentrated flow areas. 

5.   Requirements for installation of used temporary sediment-control fence include the 
following: 
 
a.   Fabric with minimal or no visible signs of biodegradation (weak fibers), 
b.   Fabric without excessive patching (more than 1 patch every 15 to 20 ft.), 
c.   Posts without bends, and 
d.   Backing without holes. 

3.6          ROCK BERM FILTER DAM 

A. Rock Berm Filter Dam shall be Reinforced 

B. Height. At least 18 in. measured vertically from existing ground to top of filter dam. 

C. Top Width. At least 2 ft 

D. Slopes. At most 2:1 

3.7 MULCH SOCK/FIBER ROLL 

A. Use 12 or 18 inch diameter mulch socks for all sediment control applications. This diameter of 
mulch sock material has proven to be the most consistent for all sediment control applications. 

B. Install mulch socks as shown on the plans or as directed. 

C. Mulch socks should be used at the base of slopes no steeper than 2:1  
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 
but not limited to, the following: 

1. Substantial Completion procedures. 
2. Final completion procedures. 
3. Warranties. 
4. Final cleaning. 
5. Repair of the Work. 

1.3 ACTION SUBMITTALS 

A. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

B. Certified List of Incomplete Items: Final submittal at final completion. 

1.4 CLOSEOUT SUBMITTALS 

A. Certificates of Release: From authorities having jurisdiction. 

B. Certificate of Insurance: For continuing coverage. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in 
other Sections. 

1.6 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and 
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why 
the Work is incomplete. 
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B. Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction 
permitting Owner unrestricted use of the Work and access to services and utilities. 
Include occupancy permits, operating certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 01 Sections, including project 
record documents, operation and maintenance manuals, damage or settlement surveys, 
property surveys, and similar final record information. 

3. Submit closeout submittals specified in individual Sections, including specific warranties, 
workmanship bonds, maintenance service agreements, final certifications, and similar 
documents. 

4. Submit maintenance material submittals specified in individual Sections, including tools, 
spare parts, extra materials, and similar items, and deliver to location designated by 
Construction Manager. Label with manufacturer's name and model number. 

a. Schedule of Maintenance Material Items: Prepare and submit schedule of 
maintenance material submittal items, including name and quantity of each item 
and name and number of related Specification Section. Obtain Construction 
Manager's signature for receipt of submittals. 

5. Submit testing, adjusting, and balancing records. 
6. Submit changeover information related to Owner's use, operation, and maintenance. 

C. Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days 
prior to requesting inspection for determining date of Substantial Completion. List items below 
that are incomplete at time of request. 

1. Advise Owner of pending insurance changeover requirements. 
2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's 

personnel of changeover in security provisions. 
3. Complete startup and testing of systems and equipment. 
4. Perform preventive maintenance on equipment used prior to Substantial Completion. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.  
6. Advise Owner of changeover in utility services. 
7. Participate with Owner in conducting inspection and walkthrough with local emergency 

responders. 
8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 
9. Complete final cleaning requirements. 
10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection: Submit a written request for inspection to determine Substantial Completion a 
minimum of 10 days prior to date the Work will be completed and ready for final inspection and 
tests. On receipt of request, Engineer and Construction Manager will either proceed with 
inspection or notify Contractor of unfulfilled requirements. Engineer will prepare the Certificate 
of Substantial Completion after inspection or will notify Contractor of items, either on 
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Contractor's list or additional items identified by Engineer, that must be completed or corrected 
before certificate will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.7 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion: Before requesting final inspection for determining final 
completion, complete the following: 
 
1. Certified List of Incomplete Items: Submit certified copy of Engineer's Substantial 

Completion inspection list of items to be completed or corrected (punch list), endorsed 
and dated by Engineer. Certified copy of the list shall state that each item has been 
completed or otherwise resolved for acceptance. 

2. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 
complying with insurance requirements. 

3. Submit final completion photographic documentation. 

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of 
10 days prior to date the work will be completed and ready for final inspection and tests. On 
receipt of request, Engineer and Construction Manager will either proceed with inspection or 
notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for 
Payment after inspection or will notify Contractor of construction that must be completed or 
corrected before certificate will be issued. 

1. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected. 

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Organization of List: Include name and identification of each space and area affected by 
construction operations for incomplete items and items needing correction including, if 
necessary, areas disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order. 
2. Organize items applying to each space by major element. 
3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Engineer and Construction Manager. 
d. Name of Contractor. 
e. Page number. 

4. Submit list of incomplete items in the following format: 
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a. MS Excel electronic file. Engineer, through Construction Manager, will return 
annotated file. 

1.9 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Engineer for designated portions of 
the Work where warranties are indicated to commence on dates other than date of Substantial 
Completion, or when delay in submittal of warranties might limit Owner's rights under 
warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of Project 
Manual. 

C. Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete 
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 
navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit on digital media acceptable to Engineer. 

D. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 
paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 
tab to identify the product or installation. Provide a typed description of the product or 
installation, including the name of the product and the name, address, and telephone 
number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 
"WARRANTIES," Project name, and name of Contractor. 

E. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply 
with local laws and ordinances and Federal and local environmental and antipollution 
regulations. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion for entire Project or for a designated portion of Project: 
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a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other 
foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 
foreign deposits. 

c. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured 
surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 
Project site. 

e. Remove debris from limited access spaces, manholes, and similar spaces. 
f. Remove labels that are not permanent. 
g. Leave Project clean and ready for occupancy. 

B. Construction Waste Disposal: Comply with waste disposal requirements in Section 015000 
"Temporary Facilities and Controls."   

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 
Substantial Completion. 

B. Repair, or remove and replace, defective construction. Repairing includes replacing defective 
parts, refinishing damaged surfaces, touching up with matching materials, and properly 
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 
provide replacements. Remove and replace operating components that cannot be repaired. 
Restore damaged construction and permanent facilities used during construction to specified 
condition. 

END OF SECTION 017700 
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SECTION 02 35 27 - SOIL-BENTONITE (S-B) SLURRY TRENCH 
 
 
PART 1 �± GENERAL 
 
 
1.1 MEASUREMENT AND PAYMENT 
 
1.1.1 Measurement 

 
Unit of Measure:  Per Schedule of Values. 
 
Measurement for S-B Slurry Trench shall be based on the area of completed slurry trench measured in a 
vertical plane through the centerline of the slurry trench, from the top of the working surface to the bottom 
of the excavated trench, and vertical lines at each corner of the full depth of the excavated trench.  
Measurement shall be based on surveys and soundings taken at the site as directed and approved. 
 
1.1.2 Payment 
 
Payment for S-B Slurry Trench will include costs incurred for the construction and completion of the 
slurry trench.  No separate payment will be made for material, equipment, handling and cleaning the 
slurry, quality control testing, record keeping, and site preparation including construction of the working 
surface. 

 
 
1.2 DEFINITIONS 
 

A. The terms used in this Section are defined as follows: 
 
1.2.1 Slurry Trench 
 
The slurry trench is a 4 feet minimum width trench excavated through the existing ground or prepared 
working surface using the slurry method of excavation and backfilled with S-B backfill material, to form a 
low permeability cutoff wall. 
 
1.2.2 Slurry Method of Excavation 
 
The slurry method of excavation consists of excavating a vertical walled trench and at the same time 
keeping the trench filled with a bentonite slurry mixture. The purpose of the slurry is to support the 
walls of the trench and prevent movement of ground water. 
 
1.2.3 Bentonite 
 
Bentonite is an ultrafine natural clay whose principal mineral constituent is sodium cation 
montmorillonite. 
 
1.2.4 Slurry 
 
Slurry is a colloidal mixture of bentonite and water. 
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1.2.5 Soil Bentonite (S-B) Backfill 
 
S-B backfill is a homogeneous mixture of material produced by mixing soil with bentonite slurry, which 
is placed into the excavated trench to complete the soil-bentonite slurry trench. 
 
1.2.6 Ground Water Level 
 
The ground water level is the piezometric level of the ground water as determined from 
piezometers and wells. 
 
1.2.7 Working Surface 
 
The working surface is the top of the surface of previously compacted fill from which the slurry 
trench shall be constructed. 
 
1.2.8 Confining Stratum 
 
The confining stratum is the soil stratum or rock unit to or into which the bottom of the slurry trench is 
excavated. 

 
 
1.3 REFERENCES 
 

A. The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 

 
AMERICAN PETROLEUM INSTITUTE (API) 

 
API RP 13B-1 (2009; R 2016) Recommended Practice for Field 

Testing Water-Based Drilling Fluids 
 

API Spec 13A (2010; Errata 1 2014; Errata 2-3 2015) Specification 
for Drilling-Fluid Materials 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM D1140 (2017) Standard Test Methods for Determining the 

Amount of Material Finer than 75-µm (No. 200) 
Sieve in Soils by Washing 

 
ASTM D2216 (2010) Laboratory Determination of Water (Moisture) 

Content of Soil and Rock by Mass 
 

 (1963; R 2007; E 2014; E 2014) 
Particle-Size Analysis of Soils 

 
ASTM D4318 (2017; E 2018) Standard Test Methods for Liquid 

Limit, Plastic Limit, and Plasticity Index of Soils 
 

ASTM D5084 (2016a) Standard Test Methods for Measurement 
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of Hydraulic Conductivity of Saturated Porous 
Materials Using a Flexible Wall Permeameter 

 
ASTM D698  (2012; E 2014; E 2015) Laboratory 

Compaction Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/cu. ft. (600 kN-m/cu. m.)) 

 

1.4 SUBMITTALS 
 

TPWD approval is required for submittals with a "TPWD" designation; submittals not having 
a "TPWD" designation are for Contractor Quality Control approval.  

 
SD-01 Preconstruction Submittals 

 

Preconstruction Testing Plan; TPWD 
Slurry Trench Implementation Plan; TPWD  

 
SD-02 Shop Drawings 
 
As-Built Profile SD-04 Samples 

Bentonite; TPWD 
Backfill Material; TPWD  

 
SD-06 Test Reports 

S-B Backfill Test Report Quality Control Testing Soundings 
Water 
Bentonite Slurry Mixes Slurry Properties 

 
SD-07 Certificates Bentonite 

 

1.5 OTHER SUBMITTAL REQUIREMENTS Submit the following: 

A. Plan describing the general work sequence and layout of operations. The layout of operations 
shall include scale drawings, which depict slurry and S-B backfill preparation and storage areas.  
The plan shall describe Contractor qualifications, equipment, method of trench excavation, use 
or disposal of excavated material, bottom cleaning, slurry preparation and maintenance, S-B 
backfill preparation and placement, and site clean-up. 
 

B. Plan describing quality control equipment and test procedures, sample test forms for reporting 
test results, and the offsite laboratory proposed for use. 

 
C. Data on the equipment to be used in the construction of the slurry trench; equipment to be used 

to obtain samples; equipment to be used to obtain record control samples of the completed slurry 
trench; and equipment to be used in the Contractor's quality control testing. 

 
D. A copy of the test results from the bentonite manufacturer for each lot shipped to the site and a 

certificate of compliance stating that the bentonite complies with applicable standards. 
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1.6 QUALITY  ASSURANCE 
 

A. The TPWD may perform quality assurance testing on representative samples obtained by the 
Contractor of the bentonite slurry and S-B backfill using the laboratory and equipment furnished 
by the Contractor.  The TPWD testing will in no way relieve the Contractor of the responsibility 
of performing tests necessary to meet the Construction Quality Control (CQC) requirements.  
Provide the equipment and laboratory space to TPWD personnel on demand and these services 
will be considered a subsidiary obligation of the soil bentonite slurry trench construction.  Make 
all routine testing procedures available for inspection by the Contracting Officer at any time. 

 
1.6.1 Qualifications 

 
1.6.1.1 Contractor 

 
Successfully installed a minimum area of 1,000,000 square feet.  The qualifications and experience of 
personnel who shall be responsible for conducting the operations shall include references (name and 
telephone number) of the owners of the Contractor's previous slurry trench construction projects. 

 
1.6.1.2 Slurry Trench Specialist 

 
The slurry trench specialist shall be an individual who has had experience with at least 5 projects in all 
aspects of slurry trench construction which includes, but is not limited to: 

 
a. The use, testing, and control of bentonite slurries, 
b. The mixing methods required to properly mix the slurry and backfill materials as required, 
c. Trench excavation and backfilling procedures, and 
d. A thorough knowledge of construction equipment and material testing required for slurry 

trench construction. 
 

1.6.1.3 Slurry Trench Excavation Equipment Operator 
 

The slurry trench excavation equipment operator shall have experience using similar slurry trench 
excavation equipment to be used for this contract in a minimum of 2 projects of similar or greater magnitude 
(depth). 

 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Protect materials delivered and placed in storage from the weather, dirt, dust or other 
contaminants. 

 
 
1.8 GEOTECHNICAL SITE CONDITIONS 
 
1.8.1 Exploratory Borings 
 
Subsurface exploratory borings have been obtained by the TPWD to determine the character of materials 
to be excavated.  Locations of the borings are shown on the drawings and the logs of those borings.  The 
TPWD assumes no responsibility for interpretation or deductions made from the logs and borings.  Local 
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minor variations may exist in the subsurface materials between boring locations and, if encountered, will 
not be considered as being materially different within the purview of this contract.  Soils classifications 
shown on the logs are the result of laboratory classifications in accordance with the Unified Soil 
Classifications System.   
 
1.8.2 Subsurface Conditions 
 
The following information summarizes the subsurface conditions to be encountered during the excavation 
at the site based on the geotechnical borings. This information is included in the geotechnical report. The 
slurry trench to be keyed into elevation 410 ft, Sta 0+70 to 1+90, key elevations varies 410-434, Sta 0+20-
0+70 and 1+90-3+00. Results of the field and laboratory testing indicates the borings are primarily 
composed of granular embankment fill (Clayey Sand) for the upper 10 to 25 feet. Boring B-5 encountered 
granular soils to a depth of El. 430 ft. Generally, cohesive soils (Fat Clay) were encountered from about El. 
450 ft and extended to the boring termination depth of El. 395 ft. Borings B-7 and B-9 were performed near 
the reservoir bottom in the upstream and downstream directions from the embankment failure. Boring B-8 
primarily encountered coarse gravels in the upper 5 feet above granular soils which extended to the boring 
termination depth. 

 
1.8.3 Ground Water 
 
The ground water elevations encounter that could affect the slurry trench construction are shown on the 
geotechnical borings. This information is included in the geotechnical report. 
 

 
PART 2 �± PRODUCTS  
 
2.1 MATERIALS 
 
2.1.1 Bentonite 
 
The bentonite shall be sodium cation base montmorillonite powder that conforms to API Spec 13A, Section 
4. No bentonite from the bentonite manufacturer shall be used prior to acceptance by the Contracting 
Officer. Bentonite not meeting specifications shall be promptly removed from the site at the Contractor's 
expense. Bentonite shall be protected from moisture during transit and storage.  Submit a minimum of 10 
pounds of the proposed bentonite at least 1 month prior to use. 
 
2.1.2 Water 
 
The Contractor shall supply water required for mixing with bentonite to produce slurry. The water shall be 
clean, fresh, and comply with the standards specified in Table 1. Submit water quality test results for water 
used for mixing the bentonite slurry to assure conformance to these standards.  Submit a record of the water 
source and associated chemical analysis. 
 
2.1.3 Backfill Material 
 
The backfill material shall be obtained from material excavated from the slurry trench, borrow area, or an 
offsite borrow area. Thirty days prior to utilization of any off-site borrow, the site shall be identified and a 
minimum of 50 pounds of each type of proposed borrow soil, at least 1 month prior to use of each type of 
material, shall be submitted to the Contracting Officer for QA testing. Backfill shall be free of 
contamination, roots, debris, brush, sod, organic or frozen material. Material passing the No. 200 sieve shall 
have a liquid limit greater than 30 and a plasticity index greater than 10. The permeability of the backfill 
shall be less than 1x10-6 cm/sec. The slump of the backfill shall be 5 to 8 inches, and the density of the 
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backfill shall be at least 15 pcf greater than the density of the slurry. Materials shall be thoroughly blended 
prior to mixing with bentonite slurry and shall conform to the following gradation requirements: 
 

 

Screen Size or Number (U.S. Standard) Percent Passing by Dry Weight 

3 inch 100% 

No. 200 >20-40% 

 

2.2 EQUIPMENT 
 

A. Furnish all necessary plant and equipment for use on this project. 
 
2.2.1 Trench Excavation Equipment 
 
Equipment for excavating the slurry trench shall be any type or combination of excavating equipment 
capable of performing the work as specified and shown on the drawings.  The equipment shall be capable 
of excavating the required minimum width of trench in a single pass of the excavating equipment. The 
buckets utilized with such equipment may be perforated, tapered and equipped with bottom-side cutter teeth 
protruding no more than 6 inches.  The bucket shall be designed to maintain the width of the trench and to 
minimize raveling of the trench sides during use.  The equipment shall be able to reach at least 5 feet deeper 
than the maximum depth shown on the drawings. 
 
2.2.2 Slurry Mixing and Cleaning Equipment 
 
The slurry mixing plant shall be equipped with a high-speed/high-shear, colloidal mixer or a high-
velocity/high pressure venturi jet mixer used in conjunction with a high-speed/high-shear centrifugal pump.  
The plant shall be equipped with a mechanically or hydraulically agitated sump and shall include pumps, 
valves, hoses, supply lines, tools, and other equipment and materials required to prepare the slurry and 
deliver it in a continuous supply from the hydration tanks to the slurry trench.  Mixers shall be capable of 
achieving complete dispersion of bentonite and additives, and shall be capable of continually mixing the 
slurry to provide and maintain a uniform blended slurry.  Provide sufficient tanks for storage of hydrated 
bentonite slurry.  Slurry cleaning equipment shall be available to reduce sand, sediment, or other solids as 
necessary to maintain the sand content or density requirements of the slurry in the trench.  Slurry cleaning 
equipment may include but not be limited to vibratory shaker screens, centrifugal sand separators, or stilling 
ponds. 
 
2.2.3 Field Laboratory Equipment 
 

The field laboratory shall contain as a minimum the following equipment: 
 

1 Mold and rod for slump test 

2 Marsh funnel sets 

1 Standard filter press 

2 Mud balances (direct reading of density) 
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1 Slurry sampler 

2 Number 200 sieves 

1 Set of standard sieves and sieve shaker 

1 Oven for moisture content 

1 Balance 

1 pH [meter] [paper] 

2 Sand content sets 

1 4 inch Cylindrical mold 

 

2.3 BENTONITE SLURRY MIXES 
 
2.3.1 Initial Bentonite Slurry Mixture 
 
The initial bentonite slurry mixture shall conform to the standards specified. 
 
2.3.2 Trench Bentonite Slurry Mixture 
 
The trench bentonite slurry mixture shall conform to the standards specified. 
 
2.3.3 Additional Bentonite 
 
If directed by the Contracting Officer, thicken the slurry to a more viscous condition than the limits specified 
above.  Use additional bentonite, as directed. 
 
2.3.4 Additives 
 
Peptizing agents and bulking agents shall not be mixed with the slurry. Approved thinners or dispersants 
and flocculants of the types used in the control of oil field drilling muds, may be used to control standard 
properties of the slurry such as apparent viscosity, pH and filtration characteristics. 
 
2.3.5 S-B Backfill 
 
The S-B backfill, consisting of backfill material, bentonite slurry, and a minimum of 2 percent dry bentonite 
shall be thoroughly mixed and shall conform to the standards specified just prior to placement in the trench. 

 
 
PART 3 �± EXECUTION  
 
3.1 GENERAL REQUIREMENTS 
 

A. The slurry trench shall be constructed to the elevations, lines, grades, and cross-sections shown 
and in accordance with these specifications, unless otherwise directed.  The TPWD may modify 
the dimensions and quantities of the work as determined necessary.  Submit a Slurry Trench 
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Implementation Plan for approval, a minimum of 4 weeks prior to the start of construction. 
 

 
3.1.1 DESIGN MIX  

 
a. A pre-construction laboratory design mix program is required to determine appropriate 

materials and material portions for the required slurry wall performance.  
b. The following specific information shall be submitted prior to the start of slurry wall 

construction.  
 

1. Sampling Plan. A description of the methods and locations of all samples used in 
the design mix testing.  Mixing water, selected additives , groundwater, bentonite 
clay, and borrow soils should all be obtained and tested.  

2. Compatibility testing program reports to include the results of chemical desiccation 
test, filter cake permeability test, and sedimentation/flocculation tests.  

3. Laboratory soil-bentonite design mix and trial mix reports, including proportions, 
density, bentonite content, moisture content, gradations, Atterberg limits, and 
hydraulic conductivity on at least eight (8) samples of the proposed design mix.   
Note: laboratory testing may require four to six weeks to complete, or more 
depending on the number and complexity of test required.   

4. Source and properties of all materials (water, bentonite, on site soils, borrow soils, 
and any admixtures.) 

 
 

3.2 WORKING SURFACE  
 

A. Slurry trench construction shall be accomplished from a working surface elevation 470, as shown 
on the drawings.  If the Contractor's operations require a wider working surface, the reason for 
the change shall be submitted.  If approved, a wider working surface may be constructed at no 
additional cost to the TPWD.  Working surface material and compaction requirements are 
described in Section 310000 EARTHWORK.  In the event that the static ground water table is 
encountered at a depth of 3.0 foot or less below the designated working surface, at the direction 
of the Contracting Officer, raise the working surface to a height of 3 feet above the measured 
static ground water level with approved fill material.  The working surface thus constructed shall 
be utilized as a basis for measurement for payment. 
 

 
3.3 SLURRY TRENCH EXCAVATION 
 

A. The excavation shall begin from the working surface and shall provide a vertical (within 2 
percent) continuous 4 foot minimum width trench to the required depth along the centerline of 
the excavation.  The Contracting Officer may direct the Contractor to modify the trench depth 
based on examination of bucket cuttings or drive samples.  The toe of the slope of the trench 
excavation shall not precede the toe of the S-B backfill slope by less than 30 feet or more than 
100 feet.  At the intersection of 2 straight line segments, the trench excavation shall extend a 
minimum of 5 feet beyond the outside of the intersection at all depths.  If trench excavation 
overlaps into previously completed slurry trench, the excavation shall extend a minimum of 4 
feet into the previously placed S-B backfill at all depths.  Any removed section of completed 
slurry trench shall be refilled with S-B backfill at no additional expense to the TPWD. 
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3.4 SLURRY PLACEMENT AND TESTING 
 
3.4.1 Slurry Placement 
 
Introduce slurry into the trench at the time excavation begins.  The level of the slurry in open trenches shall 
be maintained a minimum of 3 feet above ground water level and no more than 2 feet below the top of the 
working surface until the placement of S-B backfill is complete. If the density or sand content of the slurry 
in the trench does not conform to the standards specified, the excess solids shall be removed from the slurry 
using approved methods or the slurry shall be replaced with fresh slurry.  Slurry shall not be diluted by 
surface water.  Conditioning of the slurry may require recirculation through a shaker screen or the addition 
of approved additives.  Provide sufficient personnel, equipment, slurry storage areas, and prepared slurry 
materials ready to raise the slurry level at any time in the excavated trench, weekends and holidays included. 

 

3.4.2 Slurry Testing 
 
The bentonite slurry in the trench shall be sampled a minimum of 2 times each 8 hour shift (near the 
beginning and end of each shift), at two depths; approximately 2 feet below the slurry surface and 
approximately 2 feet above the bottom of the trench.  These samples shall be taken within 5 feet of the toe 
of the S-B backfill slope. Additional samples shall be obtained at the request of the Contracting Officer. 

 
 
3.5 EXCAVATED MATERIAL  
 

A. Material excavated from the trench shall be used as backfill.  Excavated material to be used as 
backfill shall be stockpiled for subsequent processing in approved areas.  
 

 
3.6 STABILITY  
 

A. The Contractor is responsible for ensuring and maintaining the stability of the excavated trench 
at all times, for its full length and depth, and for maintaining slurry densities and levels within 
specified limits.  Control surcharges from all excavation and backfilling equipment, waste, berm 
construction, backfill stockpiles, and any other loading situations that may affect trench stability.  
It is the Contractor's sole responsibility to ensure that the mixing of S-B backfill and any 
stockpiles do not affect the open trench stability.  In the event of failure of the trench walls prior 
to completion of backfilling, re-excavate the trench, remove all material displaced into the trench, 
and take corrective action to prevent further deterioration, at the Contractor's expense. 

 
 
3.7 TRENCH CLEANING 
 

A. At a minimum, unless otherwise approved, the trench bottom shall be cleaned at the start of each 
day.  If S-B backfill placement operations have ceased for longer than 24 hours, the face of the 
S-B backfill slope shall be cleaned prior to the placement of additional S-B backfill. The trench 
bottom shall be probed for any deposits or sloughed materials prior to cleaning. The trench 
bottom shall be cleaned by using an excavator bucket, or other approved equipment to ensure 
removal of sand, gravel, sediment, and other material left in the trench during excavation or which 
has settled out of the slurry.  Cleaning equipment shall not remove material from the walls of the 
trench.  The Contracting Officer may require more frequent cleaning.  After the trench bottom 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 02 35 27   Page 10 
 

has been cleaned, sample the trench bottom with a drive tube sampler approved by the 
Contracting Officer.  Rock surfaces that cannot be penetrated by a drive tube sampler shall not 
be required to be sampled.  After examining the samples, the Contracting Officer will either 
approve the excavation at the points checked or require additional cleaning.  If additional  
cleaning  is required, then additional samples shall be furnished as specified above. 
 

 
3.8 S-B BACKFILL MIXING AND  PLACEMENT 
 
3.8.1 Mixing 
 
The S-B backfill shall be thoroughly mixed via disking, harrowing, bulldozing, blading, or other approved 
methods into a homogeneous mass, free from large lumps or clods of soil or pockets of fines, sand, or 
gravel.  Occasional lumps of up to 3 inches in their largest dimension will be permitted.  All particles shall 
be coated with slurry. The S-B backfill may be sluiced with slurry during the mixing operations.  Sluicing 
with water is not permitted.  The S-B backfill shall be mixed along the side of the trench.  When mixing the 
S-B backfill along the side of the trench, heavy equipment such as bulldozers shall not operate in a back 
and forth fashion, paralleling the open trench, closer than 15 feet from the lip of the trench.  
 

3.8.2 Placement 
 

a. Initial S-B backfill placement shall be by one of the following methods: 
 

(1) Placement by lowering S-B slurry to the bottom of the trench with crane and 
clamshell bucket, or tremie methods until the surface of the S-B backfill rises above 
the surface of the slurry trench at the end of the trench;  

(2) Construct a lead-in trench 1H:1V or flatter at a point outside of the limits of work to 
allow a S-B backfill face to form prior to reaching the full depth of the required slurry 
trench.  No   payments will be made for the portions of trenches which lie outside of 
the limits of work. Placement operations shall proceed in such a manner that the 
slope of the initially placed S-B backfill is maintained.  Free dropping of S-B backfill 
through the slurry is not permitted.  The S-B backfill shall be placed so that it will 
slide down the forward face of the S-B backfill slope.  The S-B backfill shall be 
placed in the excavated trench so that no pockets of slurry are trapped and that a 
constant slope is maintained. Placement shall be continuous from the beginning of 
the trench in the direction of the excavation to the end of the trench. 

 
3.8.3 Mixing and Placing During Cold Weather 
 
No mixing or placing of the S-B backfill shall be performed when the air temperature is below 20 degrees 
F.  Frozen S-B backfill shall not be placed in the trench and backfill material containing frozen lumps shall 
not be used to mix S-B backfill. 
 
 
3.9 SOUNDINGS 
 

A. Take excavation and S-B backfill soundings every 10 feet along the trench centerline using a 
weighted tape, cable, or other approved device.  Submit a record of soundings and measurements 
taken during construction of the slurry trench.  Soundings shall be measured to the nearest 0.1 ft.  
The soundings shall measure the following: 

 
3.9.1 Elevation of Trench Bottom Prior to Backfilling 
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Determine the elevation of the trench bottom after the trench has been cleaned and approved as described 
under paragraph Trench Cleaning.  This sounding shall not precede the toe of the S-B backfill slope more 
than 50 feet.  This elevation is subject to approval by the Contracting Officer. 
 
3.9.2 Profile of S-B Backfill Slope and Trench Bottom 
 
The S-B backfill slope and trench bottom shall be sounded at the beginning and end of each shift, and at 
additional times as directed, at intervals of 10 feet. 

 
 
3.10 AS-BUILT PROFILE 
 

A. An as-built profile of the trench bottom and S-B backfill slopes, including descriptions of 
materials encountered in the trench bottom, shall be continuously maintained. This profile shall 
indicate extent of excavation and the S-B backfill profile at the end of each work day and after 
each S-B backfill batch is placed in the trench as determined from soundings. The S-B backfill 
batch numbers shall appear on the profile with the limits of each batch of material delineated as 
placed. Submit a scale drawing providing a log of the subsurface materials excavated from the 
trench, and a profile of the completed slurry trench. The limits of each batch of S-B backfill shall 
be delineated as placed. 
 

 
3.11 TREATMENT OF TOP OF SLURRY TRENCH 
 

A. Prior to placement of the compacted trench cover, a temporary non-compacted soil cover shall 
be placed over the trench to prevent desiccation.  The temporary cover material shall be placed 
within 2 days after S-B backfill placement is completed over each 100 foot reach.  If any 
depression develops within the completed slurry trench area, it shall be repaired by placing and 
compacting additional trench cover soil.  After a minimum two weeks, the temporary trench cover 
shall be removed and replaced by a final compacted trench cover.  Heavy construction equipment 
and machinery shall only be driven over the slurry trench at approved heavy equipment crossing 
points. 

 
 
3.12 QUALITY CONTROL TESTING 
 

A. Provide Quality Control Inspectors as necessary for bentonite slurry preparation and 
maintenance, trench excavation, and S-B backfill preparation and placement.  Submit all test 
results. 

 
3.12.1 Bentonite Tests 
 
A minimum of 1 test for each specified requirement shall be performed for each truck shipment delivered 
to the site. 
 
3.12.2 Water Tests 
 
A minimum of 1 test for each specified requirement shall be performed for each water source used.  Testing 
shall be performed as specified. 
 
3.12.3 Backfill Material Tests 
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One set of backfill material tests, as specified, shall be performed for every 500 cubic yards used. 
 
 
3.12.4 Slurry Properties 
 
Slurry shall be required to hydrate a minimum of 8 hours prior to use.  The initial bentonite slurry shall be 
tested prior to placing in the trench and a minimum of 2 times each 8 hour shift per mixing plant.  Submit a 
record of bentonite slurry mix quantities, proportions of additives utilized, and adjustments for each batch. 
 
3.12.5 S-B Backfill Tests 
 
Sampling and testing shall be performed, in accordance with the approved Preconstruction Testing Plan.  
The density of the S-B backfill shall be calculated using a 4 inch cylindrical mold as described in Paragraph 
6 of ASTM D698.  S-B backfill shall be placed in the mold and rodded 10 times. Additional S-B backfill 
shall then be added to fill the mold.  The weight and volume of the molded S-B backfill shall then be used 
to determine the density.  Density shall be determined at a rate of 1 test for every 1000 cubic yards. A sample 
of S-B backfill for permeability testing shall be taken just prior to placement in the trench for every 1000 
cubic yards.  Submit a Plan providing a list of test equipment, procedures, and materials to be used to 
develop the mix design for the S-B backfill and an S-B Backfill Test Report containing the results of the 
tests performed, a report summarizing the procedures and results of the Pre-construction S-B backfill mix 
tests. The report shall include a description of mix proportions, gradations, slumps, densities, permeabilities, 
and moisture contents of  3 samples of the final S-B backfill mix using the bentonite and backfill materials 
proposed for use.  Submit a minimum of 50 pounds of each type of proposed borrow soil at least 1 month 
prior to use. 

 
 
3.13 CLEAN-UP 
 

A. After completion of the backfill and capping, all remaining excavation spoil, unused S-B backfill, 
and excess slurry shall be removed following completion of S-B backfill placement.  These 
materials shall be disposed of at the direction of the Contracting Officer. 
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BENTONITE SLURRY TRENCH QUALITY CONTROL TESTING 

Property Requirement Test Method 

Bentonite Powder 

YP/PV Ratio  >3 API Spec 13A 

Plastic Viscosity > 30 API Spec 13A 

Filtrate Loss < 15 cubic cm API Spec 13A 

Moisture Content < 10 percent ASTM D2216 

Residue > 75 micrometers <4% API Spec 13A 

Certification Meets API Spec 13A Section 9  

Chemical Analysis of Water 

pH 6 to 8 API RP 13B-1 

Hardness < 100 ppm API RP 13B-1 

Total Dissolved Solids < 500 ppm EPA 600/4-79/020 Method 160.1 

VOCs Maximum Contaminant Level 
(MCL) 

SW-846 Method 5030B/8260B 

SVOCs MCL SW-846 Method 3510C/8270C 

TPH MCL SW-846 Modified 8015 

Metals MCL SW-846 3005A/6010C 
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Pesticides MCL SW-846 3510C/8081A/8141A 

Initial Bentonite Slurry 

Viscosity > 36 sec API RP 13B-1 

Density > 64 pcf API RP 13B-1 

Filtrate Loss < 30 cubic cm API RP 13B-1 

pH 6.5 to 10 API RP 13B-1 

In-Trench Bentonite Slurry 
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BENTONITE SLURRY TRENCH QUALITY CONTROL TESTING 

Property Requirement Test Method 

Density 65.5-90 pcf and at least 15 pcf less 
than S-B backfill density 

API RP 13B-1 

Viscosity > 36 sec API RP 13B-1 

pH 6.5 to 10 API RP 13B-1 

Sand Content 10 percent max. API RP 13B-1 

Backfill Material 

Grain Size 15 < #200 <85% ASTM D422 

Moisture content For record ASTM D2216 

S-B Backfill 

Slump Cone 5-8 inches ASTM C143/C143M 

Density 15 pcf > In-trench slurry ASTM D698 and Para. 2.4.5 

Permeability < 1 x 10-6 cm/sec ASTM D5084 

1) If more than one (1) batching plant is being used, these frequencies shall apply to each batching 
plant separately. 
2) Permeability tests may be performed using an approved fixed wall permeameter except that for every 
5 such tests, there shall be 1 test using a flexible wall permeameter. Fixed wall test methods and 
procedures shall be submitted and approved prior to use. 

3) Flexible wall permeability tests shall be performed at a maximum effective confining pressure of 15 
psi and a maximum hydraulic gradient of 30. 

 

END OF SECTION 023527 
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SECTION 024100 - DEMOLITION 

 
PART 1 - GENERAL 
 
 
1.1 REFERENCES 
 

A. The publications listed below form a part of this specification to the extent referenced. The 
publications are referred to within the text by the basic designation only. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO M 145                           (1991; R 2012) Standard Specification for Classification of 

Soils and Soil-Aggregate Mixtures for Highway 
Construction Purposes 

 
AASHTO T 180                          (2017) Standard Method of Test for 

Moisture-Density Relations of Soils Using a 4.54-kg (10-
lb) Rammer and a 457-mm 
(18-in.) Drop 

 
AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE) 

 
ASSE/SAFE A10.6                           (2006) Safety Requirements for Demolition Operations 

 
 

1.2 PROJECT DESCRIPTION 
 

1.2.1 Demolition Plan 
 
Prepare a Forestry Plan and submit proposed salvage, demolition and removal procedures for approval 
before work is started. Include in the plan procedures for careful removal and disposition of materials 
specified to be salvaged, coordination with other work in progress. Identify components and materials to 
be salvaged for reuse or recycling with reference to paragraph Existing Facilities to be Removed. Append 
tracking forms for all removed materials indicating type, quantities, condition, destination, and end use. 
Coordinate with Waste Management Plan.   
 
1.2.2 General Requirements 
 
Do not begin demolition or deconstruction until authorization is received from the Contracting Officer.  The 
work of this section is to be performed in a manner that maximizes the value derived from the salvage and 
recycling of materials.  The work includes demolition, salvage of identified items and materials, and 
removal of resulting rubbish and debris.  Remove rubbish and debris from TPWD property daily, unless 
otherwise directed.  Store materials that cannot be removed daily in areas specified by the Contracting 
Officer. 
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1.3 ITEMS TO REMAIN IN PLACE 
 

A. Take necessary precautions to avoid damage to existing items to remain in place, to be reused, or 
to remain the property of the TPWD.Repair or replace damaged items as approved by the 
Contracting Officer. Coordinate the work of this section with all other work indicated. Construct 
and maintain shoring, bracing, and supports as required.  Do not overload pavements to remain.  
Provide new supports and reinforcement for existing construction weakened by demolition, 
deconstruction, or removal work.  Repairs, reinforcement, or structural replacement require 
approval by the Contracting Officer prior to performing such work. 

 
1.3.1 Existing Construction Limits and Protection 
 
Do not disturb existing construction beyond the extent indicated or necessary for installation of new 
construction.   
 
1.3.2 Trees 
 
Protect trees within the project site which might be damaged during demolition or deconstruction, and 
which are indicated to be left in place, by a 4-foot high construction fence.  Erect and secure fence a 
minimum of 5 feet from the trunk of individual trees or follow the outer perimeter of branches or clumps 
of trees.  Replace any tree designated to remain that is damaged during the work under this contract with 
like-kind or as approved by the Contracting Officer. 
 
1.3.3 Utility  Service 
 
Maintain existing utilities indicated to stay in service and protect against damage during demolition and 
construction operations.   
 
1.3.4 Facilities 
 
Protect electrical and mechanical services and utilities.  Where removal of existing utilities and pavement 
is specified or indicated, provide approved barricades, temporary covering of exposed areas, and temporary 
services or connections for electrical and mechanical utilities.  

 

1.4 BURNING 
 

A. The use of burning at the project site for the disposal of refuse and debris will not be permitted. 
 
 
1.5 SUBMITTALS 
 

TPWD approval is required for submittals with a "TPWD" designation; submittals not having a 
"TPWD" designation are for Contractor Quality Control approval.  

 
SD-01 Preconstruction Submittals     Forestry Plan; TPWD 
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1.6 QUALITY  ASSURANCE 
 

A. Submit timely notification of demolition to the Contracting Officer in writing 10 working days 
prior to the commencement of work.  Comply with the Environmental Protection Agency 
requirements specified. 

 
 
1.7 PROTECTION 
 
1.7.1 Traffic Control Signs 
 
Where pedestrian and driver safety is endangered in the area of removal work, use traffic barricades. Notify 
the Contracting Officer prior to beginning such work. 
 
 
1.8 RELOCATIONS 
 

A. Perform the removal and reinstallation of relocated items as indicated with workmen skilled in the 
trades involved.  Repair or replace items to be relocated which are damaged by the Contractor 
with new undamaged items as approved by the Contracting Officer. 
 

 
1.9 EXISTING CONDITIONS 
 

A. Before beginning any demolition or work, survey the site and examine the drawings and 
specifications to determine the extent of the work.  Record existing conditions in the presence of 
the Contracting Officer showing the condition of structures and other facilities adjacent to areas 
of alteration or removal.  Photographs sized 4 inch will be acceptable as a record of existing 
conditions.  It is the Contractor's responsibility to verify and document all required outages which 
will be required during the course of work, and to note these outages on the record document.  
Submit survey results. 

 
 
PART 2 - PRODUCTS 
 
2.1 FILL MATERIAL  
 

A. Comply with excavating, backfilling, and compacting procedures for soils used as backfill 
material to fill voids, depressions or excavations resulting from demolition.  Fill material shall be 
waste products from demolition until all waste appropriate for this purpose is consumed. 

 

PART 3 - EXECUTION 
 
3.1 EXISTING FACILITIES TO BE REMOVED 

 
A. Inspect and evaluate existing structures onsite for reuse.  Existing construction scheduled to be 

removed for reuse shall be disassembled. Dismantled and removed materials are to be separated, 
set aside, and prepared as specified, and stored or delivered to a collection point for reuse, 
remanufacture, recycling, or other disposal, as specified. Materials shall be designated for reuse 
onsite whenever possible. 
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3.2 General Requirements 
 

A. Do not interrupt existing utilities serving occupied or used facilities, except when authorized in 
writing by the Contracting Officer. Do not interrupt existing utilities serving facilities occupied 
and used by the TPWD except when approved in writing and then only after temporary utility 
services have been approved and provided. Do not begin demolition or deconstruction work until 
all utility disconnections have been made.  Shut off and cap utilities for future use, as indicated. 
 

3.3 Paving and Slabs 
 

A. Remove sawcut concrete and asphaltic concrete paving and slabs including aggregate base to a 
depth of 8 inches below existing adjacent grade.  Provide neat sawcuts at limits of pavement 
removal as indicated.   

 
3.4 DISPOSITION OF MATERIAL  
 
3.4.1 Title to Materials 
 
Except for salvaged items specified in related Sections, and for materials or equipment scheduled for 
salvage, all materials and equipment removed and not reused or salvaged, shall become the property of the 
Contractor and shall be removed from TPWD property.  Title to materials resulting from demolition and 
materials and equipment to be removed, is vested in the Contractor upon approval by the Contracting 
Officer of the Contractor's demolition, and removal procedures, and authorization by the Contracting 
Officer to begin demolition and deconstruction.  The TPWD will not be responsible for the condition or 
loss of, or damage to, such property after contract award. Showing for sale or selling materials and 
equipment on site is prohibited. 
 
3.4.2 Reuse of Materials and Equipment 

 
Remove and store materials listed in the Demolition Plan to be reused or relocated to prevent damage and 
reinstall as the work progresses. 
 
3.4.3 Salvaged Materials and Equipment 
 
Remove materials that are listed in the Demolition Plan to be removed by the Contractor and that are to 
remain the property of the TPWD and deliver to a storage site. 

 
a. Salvage items and material to the maximum extent possible. 
b. Store all materials salvaged for the Contractor as approved by the Contracting Officer 

and remove from TPWD property before completion of the contract. On site sales of 
salvaged material is prohibited. 

c. Remove salvaged items to remain the property of the TPWD in a manner to prevent 
damage. Items damaged during removal or storage must be repaired or replaced to 
match existing items. Properly identify the 
contents of containers. Deliver the following items reserved as property of the TPWD to 
the areas designated: 

d. Remove historical items in a manner to prevent damage.  Deliver the following historical 
items to the TPWD for disposition:  Corner stones, contents of corner stones, and 
document boxes wherever located on the site. 
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3.5 CLEANUP 
 

A. Remove debris and rubbish from basement and similar excavations. Remove and transport the 
debris in a manner that prevents spillage on streets or adjacent areas.  Apply local regulations 
regarding hauling and disposal. 
 

 
3.6 DISPOSAL OF REMOVED MATERIALS 
 
3.6.1 Regulation of Removed Materials 
 
Dispose of debris, rubbish, scrap, and other nonsalvageable materials resulting from removal operations 
with all applicable federal, state and local regulations as contractually specified.  Storage of removed 
materials on the project site is prohibited. 
 
3.6.2 Burning on TPWD Property 
 
Burning of materials removed from demolished and deconstructed structures will not be permitted on 
TPWD property. 
 
3.6.3 Removal to Spoil Areas on TPWD Property 
 
Transport noncombustible materials removed from demolition and deconstruction structures to designated 
spoil areas on TPWD property. 
 
3.6.4 Removal from TPWD Property 
 
Transport waste materials removed from demolished and deconstructed structures, except waste soil, from 
TPWD property for legal disposal. Dispose of waste soil as directed. 

 
 
3.7 REUSE OF SALVAGED ITEMS 
 

A. Recondition salvaged materials and equipment designated for reuse before installation.  Replace 
items damaged during removal and salvage operations or restore them as necessary to usable 
condition. 

 

END OF SECTION 024100 
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SECTION 024291 - REMOVAL AND SALVAGE OF HISTORIC CONSTRUCTION MATERIALS 
 
 
PART 1 �± GENERAL 
 
 
1.1 REFERENCES 

 
 
1.2 PROJECT DESCRIPTION 
 

A. The work includes removal and salvage of identified historic items and materials, and removal 
of resulting rubbish and debris. General demolition of non-historic materials and removal of 
resulting rubbish and debris must comply with the requirements of Section 02 41 00 
DEMOLITION. Store salvaged or recycled materials daily in areas and in a manner specified 
by the Contracting Officer.  In the interest of conservation, pursue salvage and recycling to the 
maximum extent possible. Submit a Work Plan that includes procedures proposed for the 
accomplishment of the work.  The Work Plan procedures must provide for safe conduct of the 
work, careful removal and disposition of materials specified to be salvaged or recycled, dust 
control, protection of property which is to remain undisturbed, coordination with other work 
in progress, and timely disconnection of utility  services.  Include a detailed description of the 
methods and equipment to be used for each operation, and the sequence of operations in the 
Work Plan. 

 
1.2.1.1 Protection of Existing Historic Property 
 
Survey the site and examine the drawings and specifications to determine the extent of work before 
beginning any removal, salvage or demolition work. Take necessary precautions to avoid damage to 
existing historic items that are to remain in place, to be reused, or to remain the property of the TPWD.  
Repair or restore items damaged by the Contractor to original condition, or replace, as approved by the 
Contracting Officer.  Coordinate the work of this section with all other work and construct and maintain 
shoring, bracing and supports, as required.  
 
1.2.1.2 Protection From the Weather 
 
Protect the interior of buildings to remain and salvageable materials from the weather at all times.  Store 
salvaged historic materials off the ground and under weathertight covering. 
 
 
1.3 SUBMITTALS 
 

TPWD approval is required for submittals with a "TPWD" designation; submittals not having 
a "TPWD" designation are for Contractor Quality Control approval.  

 
SD-01 Preconstruction    Submittals Work Plan 

1.4 QUALIFICATIONS 
 

A. Provide qualified workers trained and experienced in recycling, including removal and salvage 
of historic materials.   
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PART 2 - PRODUCTS 
 
Not used. 
 
 
PART 3 - EXECUTION 
 
3.1 HAZARDOUS MATERIALS 
 

A. If suspect hazardous materials are observed or encountered, stop work and notify the 
Contracting Officer immediately. 

 
 
3.2 SALVAGED ITEMS 
 

A. Salvage items to the maximum extent possible. Remove historic items to be salvaged from the 
site prior to demolition work. Remove salvageable items by hand labor to the maximum extent 
possible.  Do not damage historic portions of the site to remain or items identified for salvage. 
Remove materials not scheduled for salvage or recycling prior to any salvaging procedures.  
Keep a complete recording of all salvaged materials including the condition of such materials 
before, and after, salvage operations. 

 
B. Remove intact and salvage the following masonry items:  stone (ironstone boulders). 

  

3.3 RECYCLED MATERIALS 
 

A. Recycle items to the maximum extent possible. Remove items to be recycled by hand labor to the 
maximum extent possible.   

 
B. Remove intact and salvage the following items: Park Directory Signs, Traffic Signs. 
  

3.4 DISPOSITION OF MATERIALS 
 

A. The Contractor, upon receipt of notice to proceed, is vested with the title to materials and 
equipment to be demolished, except TPWD and using service salvage and historical items. The 
TPWD will not be responsible for the condition, loss or damage to such property after notice to 
proceed. 

 
3.4.1 Material Salvaged for the Contractor 
 
Temporarily store salvaged material as approved by the Contracting Officer and remove from TPWD 
property before completion of the contract. Sale of salvaged material on the site is prohibited. 
 
3.4.2 Items Salvaged for the TPWD 
 
Remove salvaged items to remain the property of the TPWD in a manner to prevent damage, packed or 
crated to protect the items from damage, or as directed by the Contracting Officer.  Repair or replace 
items damaged during removal or storage to match existing items.  Properly label and identify containers 
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as to contents.  Deliver the following items reserved as property of the TPWD to the areas designated: 
Stone. 
 
 
3.4.3 Items Salvaged for the Using Service 
 
Prior to commencement of work under this contract, remove the following items reserved as 
property of the using service:  stone (ironstone boulders). 

 
 
3.5 CLEAN-UP 
 

A. Upon completion of the work, clean portions of site to remain and adjacent areas and sites of 
dust, dirt, and debris caused by salvage and demolition operations. Verify that debris and rubbish 
created by the work is non-hazardous. If any debris and rubbish is suspect hazardous waste 
characterize it in accordance with 40 CFR 261. If the debris and rubbish is determined to be 
hazardous materials notify the Contracting Officer. Remove and transport non-hazardous debris 
and rubbish in a manner that prevents spillage on streets or adjacent areas. Transport and dispose 
of all material in accordance with all local, state and Federal regulations. Provide copies of all 
disposal manifests to the Contracting Officer. 

END OF SECTION 024291 
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SECTION 031113.0010 - STRUCTURAL CAST-IN-PLACE CONCRETE FORMING 

 
PART 1 �± GENERAL 

1.1 REFERENCES 

The publications listed below form a part of this specification to the extent referenced.  The publications are 
referred to within the text by the basic designation only. 

 
AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 

ACI 117                                                                (2010; Errata 2011) Specifications for  
Tolerances for Concrete Construction and  
Materials and Commentary 

ACI 301                                                                (2016) Specifications for Structural  
Concrete 

ACI 347                                                                (2014; Errata 1 2017) Guide to Formwork  
for Concrete 

ASTM INTERNATIONAL (ASTM) 
ASTM C578                                                         (2018) Standard Specification for Rigid,  

Cellular Polystyrene Thermal Insulation 

1.2 SUBMITTALS 

TPWD approval is required for submittals with a "TPWD" designation; submittals not having a "TPWD" 
designation are for Contractor Quality Control approval.   Submit the following in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES: 

 

SD-02 Shop Drawings 
Formwork; TPWD  
Form Removal Schedule; TPWD 
SD-03 Product Data 
Form Materials 

SD-04 Samples 
Sample Panels; TPWD 

 
SD-05 Design Data 

Calculations 
SD-06 Test Reports Inspection 
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1.3 QUALITY ASSURANCE 

Provide Sample Panels of sufficient size to contain joints and not less than long and wide 6 feet long and 4 
feet wide.  The panels shall be of typical wall thickness and constructed containing the full allocation of 
reinforcing steel that will be used in the structure, with the forming system that duplicates in every detail the 
one that will be used in construction of the structure. Use the same concrete mixture proportion and materials, 
the same placement techniques and equipment, and the same finishing techniques and timing that are planned 
for the structure. Construction of a finish SF-3.0 will not be permitted until sample panels have been 
approved.  Protect sample panels from construction operations in a manner to protect approved finish, and 
are not to be removed until all surface finish SF-3.0 concrete has been accepted. After shop drawings have 
been reviewed, submit sample panels for a surface finish SF-3.0 with applied architectural treatment; build 
panels on the project site where directed. 

1.4 DELIVERY, STORAGE, AND HANDLING 

Store fiber voids above ground level in a dry location.  Keep fiber voids dry until installed and overlaid with 
concrete. 

 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 
 

The design, engineering, and construction of the formwork is the responsibility of the Contractor.  Design 
formwork in accordance with methodology of ACI 347R for anticipated loads, lateral pressures, and 
stresses, and capable of withstanding the pressures resulting from placement and vibration of concrete.  
Comply with the tolerances specified in Section 03 30 00.00 CAST-IN-PLACE CONCRETE, paragraph 
CONSTRUCTION TOLERANCES.  However, for surfaces with an ACI Class A surface designation, limit 
the allowable deflection for facing material between studs, for studs between walers and walers between 
bracing to 0.0025 times the span.  Design the formwork as a complete system with consideration given to 
the effects of cementitious materials and mixture additives such as fly ash, cement type, plasticizers, 
accelerators, retarders, air entrainment, and others.  Monitor the adequacy of formwork design and 
construction prior to and during concrete placement as part of the Contractor's approved Quality Control 
Plan.  Submit design analysis and calculations for form design and methodology used in the design.  Submit 
at least 14 days either before fabrication on site or before delivery of prefabricated forms.] 

 
2.2         FORM MATERIALS 

Submit manufacturer's data, including literature describing form materials, accessories, and form releasing 
agents. 

2.2.1       Formwork 

Comply with ACI 301 Section 2.  Provide for surfaces not exposed to public view a surface finish SF-1.0.  
Provide for surfaces exposed to public view a surface finish SF-3.0.  Patch holes and defects in accordance 
with ACI 301.  Submit form removal schedule indicating element and minimum length of time for form 
removal. 
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PART 3 - EXECUTION 

3.1      INSTALLATION  

3.1.1      Formwork 

Comply with ACI 301 Section 2 with surface tolerances in accordance with ACI 117. 

 
3.2          INSPECTION 

Inspect forms and embedded items in sufficient time prior to each concrete placement to certify to the 
Contracting Officer that they are ready to receive concrete.  Report the results of each inspection in writing.  
Submit field inspection reports for concrete forms and embedded items. 

       END OF SECTION 013200 
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SECTION 031500.0010 - CONCRETE ACCESSORIES  

 
PART 1 �± GENERAL 
 
 
1.1 UNIT PRICES 
 
1.1.1.1 Measurement and Payment 
 
Concrete accessories will not be paid for directly. All costs of furnishing, fabrication, placement, labor 
and equipment shall be considered subsidiary to bids for concrete. 
 
1.2 REFERENCES 
 
The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only. 
 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO T 111 (2011; R 2015) Standard Method of Test for Mineral 

Matter or Ash in Asphalt Materials 
 

AMERICAN HARDBOARD ASSOCIATION (AHA) 
 

AHA A135.4 (1995; R 2004) Basic Hardboard 

 

ASME INTERNATIONAL (ASME) 
 

ASME BPVC SEC IX (2017; Errata 2018) BPVC Section 
IX -Welding, Brazing and Fusing 
Qualifications 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM A1011/A1011M (2018a) Standard Specification for Steel Sheet and 

Strip, Hot-Rolled, Carbon, Structural, High-Strength 
Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, and Ultra-High Strength 

 
ASTM A109/A109M (2016) Standard Specification for Steel, Strip, Carbon 

(0.25 Maximum Percent), Cold-Rolled 
 

ASTM A167 (2011) Standard Specification for Stainless 
and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and Strip 
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ASTM A480/A480M (2017) Standard Specification for General Requirements 
for Flat-Rolled Stainless and Heat-Resisting Steel Plate, 
Sheet, and Strip 

 
ASTM B152/B152M (2013) Standard Specification for Copper Sheet, Strip, 

Plate, and Rolled Bar 
 

ASTM B370 (2012) Standard Specification for Copper Sheet and 
Strip for Building Construction 

 
ASTM C919 (2012; R 2017) Standard Practice for Use of Sealants 

in Acoustical Applications 
 

ASTM C920 (2018) Standard Specification for 
Elastomeric Joint Sealants 

 
ASTM D1751 (2004; E 2013; R 2013) Standard 

Specification for Preformed Expansion Joint Filler for 
Concrete Paving and Structural Construction 
(Nonextruding and Resilient Bituminous Types) 

 
ASTM D1752 (2004a; R 2013) Standard Specification for Preformed 

Sponge Rubber Cork and Recycled PVC Expansion 
 

ASTM D2628 (1991; R 2016) Standard Specification for Preformed 
Polychloroprene Elastomeric Joint Seals for Concrete 
Pavements 

 
ASTM D2835 (1989; R 2017) Standard Specification for Lubricant 

for Installation of Preformed Compression Seals in 
Concrete Pavements 

 
ASTM D4 (1986; R 2010) Bitumen Content 

 

ASTM D412 (2016) Standard Test Methods for Vulcanized 
Rubber and Thermoplastic Elastomers - 
Tension 

 
ASTM D471 (2016a) Standard Test Method for Rubber Property - 

Effect of Liquids 
 

ASTM D5249 (2010; R 2016) Standard Specification for Backer 
Material for Use with Cold-and 
Hot-Applied Joint Sealants in 
Portland-Cement Concrete and Asphalt Joints 

 
ASTM D6/D6M (1995; E 2011; R 2011) Loss on Heating of Oil and 

Asphaltic Compounds 
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U.S. ARMY CORPS OF ENGINEERS (USACE) 
 

COE CRD-C 513 (1974) Corps of Engineers Specifications for Rubber 
Waterstops 

 
COE CRD-C 572 (1974) Corps of Engineers Specifications for 

Polyvinylchloride Waterstops 
 

1.3 SUBMITTALS 
 
TPWD approval is required for submittals with a "TPWD" designation; submittals not having a "TPWD" 
designation are for Contractor Quality Control approval.  Submit the following in accordance with 
Section 01 33 00 SUBMITTAL PROCEDURES: 
 

SD-02 Shop Drawings Waterstops; TPWD 

SD-03 Product Data 
Preformed Expansion Joint Filler Sealant 
Waterstops SD-04 Samples 

Lubricant for Preformed Compression Seals Field-Molded Type 
Waterstops 

                                                                 Splicing Waterstops; TPWD 

                                                                SD-07 Certificates 

                                                       Preformed Expansion Joint Filler Sealant 
Waterstops 

 
 
1.4 DELIVERY, STORAGE, AND HANDLING 
 
Protect material delivered and placed in storage off the ground from moisture, dirt, and other 
contaminants.  Deliver sealants in the manufacturer's original unopened containers.  Remove sealants 
from the site whose shelf life has expired. 
 
 

PART 2 - PRODUCTS 
 
2.1 CONTRACTION JOINT STRIPS 
 
Use 1/8 inch thick tempered hardboard contraction joint strips conforming to AHA A135.4, Class 1.  
In lieu of hardboard strips, rigid polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert 
strips specifically designed to induce controlled cracking in slabs on grade may be used. Such insert 
strips must have removable top section. 
 

2.2 PREFORMED EXPANSION JOINT FILLER 
 
Use preformed expansion joint filler material conforming to ASTM D1751 or ASTM D1752, Type I, or 
resin impregnated fiberboard conforming to the physical requirements of ASTM D1752.  Submit 
certified manufacturer's test reports for premolded expansion joint filler strips, compression seals and 
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lubricant, and metallic waterstops to verify compliance with applicable specification.   Unless otherwise 
indicated, filler material must be 3/8 inch thick and of a width applicable for the joint formed.  Backer 
material, when required, must conform to ASTM D5249. 
 
 
2.3 SEALANT 
 
Joint sealant conforming to the following: 
 
2.3.1 Preformed Polychloroprene Elastomeric Type ASTM D2628. 

2.3.2 Lubricant for Preformed Compression Seals 
 
ASTM D2835. Submit a piece not less than 9 ft of 1 inch nominal width or wider seal or a piece not less 
than 12 ft of compression seal less than 1 inch nominal width. Provide one quart of lubricant. 
 
2.3.3 Field-Molded Type 
 
ASTM C920. Use Type M, Grade P or NS, Class 25, Use [T] [NT] sealant for horizontal joints. Type M, 
Grade NS, Class 25, Use NT for vertical joints.  [Except, the joint sealant that will be submerged 
underwater for part or all of its service life must meet the requirements of USE I.]   Use polyethylene tape, 
coated paper, metal foil or similar type materials as bond breaker.  The back-up material must be 
compressible, non-shrink, nonreactive with sealant, and non-absorptive material type such as extruded 
butyl or polychloroprene rubber.  Submit 4 1 gallon of field-molded sealant and 1 quart of primer (when 
primer is recommended by the sealant manufacturer) identified to indicate manufacturer, type of material, 
quantity, and shipment or lot represented. 

 
 
2.4 WATERSTOPS 
 
Submit a sample of each material consisting of a piece not less than 12 inches long cut from each 200 feet 
of finished waterstop furnished, but not less than a total of 4 linear feet of each type and size furnished.  For 
spliced segments of waterstops to be installed in the work, furnish one spliced sample of each size and type 
for every 50 splices made in the factory and every 10 splices made at the job site for inspection and testing.  
Make the spliced samples using straight run pieces with the splice located at the mid-length of the sample 
and finished as required for the installed waterstop; the total length of each spliced sample not less than 12 
inches.  Submit waterstop materials and splice samples for inspection and testing identified to indicate 
manufacturer, type of material, size and quantity of material and shipment represented.  Submit a shop 
drawing of the waterstops showing the placement and configuration. 
 
2.4.1 Non-Metallic Materials ̀
 
Manufacture non-metallic waterstops from a prime virgin resin; reclaimed material is not acceptable. The 
compound must contain plasticizers, stabilizers, and other additives to meet specified requirements.  Rubber 
waterstops conforming to COE CRD-C 513. Polyvinylchloride waterstops conforming to COE CRD-C 572.  
Thermoplastic elastomeric rubber waterstops conforming to ASTM D471. Submit a piece not less than 12 
inch long cut from each 200 ft of finished waterstop furnished, but not less than a total of 4 ft of each type, 
size, and lot furnished.  One splice sample of each size and type for every 50 splices made in the factory and 
every 10 splices made at the job site.  Make the splice samples using straight run pieces with the splice 
located at the mid-length of the sample and finished as required for the installed waterstop; the total length 
of each splice not less than 12 inches long. 
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2.4.4      Non-Metallic Hydrophilic 
 
Swellable strip type compound of polymer modified chloroprene rubber that swells upon contact with 
water conforming to ASTM D412 as follows:  Tensile strength 420 psi minimum; ultimate elongation 
600 percent minimum. Hardness must be 50 minimum on the type A durometer and the volumetric 
expansion ratio in distilled water at 70 degrees F shall be 3 to 1 minimum. 
 
2.4.5 Preformed Plastic Adhesive 
 
Produce preformed plastic adhesive waterstops from blends of refined hydrocarbon resins and 
plasticizing compounds reinforced with inert mineral filler, containing no solvents, asbestos, irritating 
fumes or obnoxious odors. The compound cannot depend on oxidizing, evaporating, or chemical action 
for its adhesive or cohesive strength. 

 

2.4.5.1 Chemical Composition 
 

Meet the chemical composition of the sealing compound requirements shown below: 
 

PERCENT BY WEIGHT 

COMPONENT MINIM
UM 

MAXI
MUM 

TEST 

Bitumen (Hydrocarbon plastic) 50 70 ASTM D4 

Inert Mineral Filler 30 50 AASHTO T 111 

Volatile Matter  2 ASTM D6/D6M 

 
2.4.5.2 Adhesion Under Hydrostatic Pressure 
 
The sealing compound must not leak at the joints for a period of 24 hours under a vertical 6 foot head 
pressure. In a separate test, the sealing compound must not leak under a horizontal pressure of 10 psi 
which is reached by slowly applying increments of 2 psi every minute. 
 
2.4.5.3 Sag of Flow Resistance 
 
Sagging must not be detected when tested as follows:  Fill a wooden form 1 inch wide and 6 inches long 
flush with sealing compound and place in an oven at 135 degrees F in a vertical position for 5 days. 
 
 
 
2.4.5.4 Chemical Resistance 
 
The sealing compound when immersed separately in a 5 percent solution of caustic potash, a 5 percent 
solution of hydrochloric acid, 5 percent solution of sulfuric acid and a saturated hydrogen sulfide 
solution for 30 days at ambient room temperature must show no visible deterioration. 

 
 
2.5 TESTS, INSPECTIONS, AND VERIFICATIONS 
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2.5.1 Materials Tests 
 
2.5.1.1 Field-Molded Sealants 
 
Test samples of sealant and primer, when use of primer is recommended by the manufacturer, as required 
in paragraph FIELD-MOLDED TYPE, by and at the expense of the TPWD for compliance with 
paragraph FIELD-MOLDED TYPE. If the sample fails to meet specification requirements, provide new 
samples and the cost of retesting will be deducted from payments due the Contractor. 
 
2.5.1.2 Non-Metallic Waterstops 
 

Samples of materials and splices will be visually inspected and tested by and at the expense of the 
TPWD for compliance with COE CRD-C 513 or COE CRD-C 572 as applicable. If a sample fails to 
meet the specification requirements, provide new samples and the cost of retesting will be deducted 
from payments due the Contractor. 
 
2.5.2 Splicing Waterstops 
 
2.5.2.1 Procedure and Performance Qualifications 
 
Demonstrate procedure and performance qualifications for splicing waterstops in the presence of the 
Contracting Officer.  Submit procedures for splicing waterstops for approval. 
 
2.5.2.2 Non-Metallic Waterstops 
 
Demonstrate procedure and performance qualifications for splicing non-metallic waterstops by the 
manufacturer at the factory and the Contractor at the job site by each making three spliced samples of each 
size and type of finished waterstop. 
 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION  
 
Provide joint locations and details, including materials and methods of installation of joint fillers and 
waterstops, as specified and indicated. In no case may any fixed metal be continuous through an 
expansion or contraction joint. 
 
3.1.1 Contraction Joints 
 
Contraction joints may be constructed by inserting tempered hardboard strips or rigid PVC or HIPS insert 
strips into the plastic concrete using a steel parting bar, when necessary, or by cutting the concrete with a 
saw after concrete has set. Make joints 1/8 inch to 3/16 inch wide and extend into the slab one-fourth the 
slab thickness, minimum, but not less than 1 inch. 
 

3.1.1.1 Joint Strips 
 
Provide strips of the required dimensions and as long as practicable. After the first floating, groove the 
concrete with a tool at the joint locations.  Insert the strips in the groove and depress them until the top 
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edge of the vertical surface is flush with the surface of the slab.  Float and finish the slab as specified.  
Work of the concrete adjacent to the joint the minimum necessary to fill voids and consolidate the 
concrete.  Where indicated, saw out the top portion of the strip after the curing period to form a recess 
for sealer.  Discard the removable section of PVC or HIPS strips and leave the insert in place.  Maintain 
true alignment of the strips during insertion. 
 
3.1.1.2 Sawed Joints 
 
Saw joints early enough to prevent uncontrolled cracking in the slab, but late enough that this can be 
accomplished without appreciable spalling.  Start cutting as soon as the concrete has hardened 
sufficiently to prevent raveling of the edges of the saw cut. Complete cutting before shrinkage stresses 
become sufficient to produce cracking.  Use concrete sawing machines that are adequate in number and 
power, and with sufficient replacement blades to complete the sawing at the required rate. Cut joints to 
true alignment and in sequence of concrete placement.  Remove sludge and cutting debris.  Form 
reservoir for joint sealant. 
 
3.1.1.3 Bond Breaker 
 
Coat joints requiring a bond breaker with curing compound or with bituminous paint. Protect 
waterstops during application of bond breaking material to prevent them from being coated. 
 
3.1.2 Expansion Joints 
 
Use preformed expansion joint filler in expansion and isolation joints in slabs around columns and 
between slabs on grade and vertical surfaces where indicated. Extend the filler to the full slab depth, unless 
otherwise indicated.  neatly finish the edges of the joint with an edging tool of 1/8 inch radius, except 
where a resilient floor surface will be applied. Where the joint is to receive a sealant, install the filler strips 
at the proper level below the finished floor with a slightly tapered, dressed and oiled wood strip 
temporarily secured to the top to form a recess to the size shown on the drawings.  Remove the wood strip 
after the concrete has set. Contractor may opt to use a removable expansion filler cap designed and 
fabricated for this purpose in lieu of the wood strip.  Thoroughly clean the groove of laitance, curing 
compound, foreign materials, protrusions of hardened concrete, and any dust. If blowing out the groove use 
oil-free compressed air. 
 
3.1.3 Joint Sealant 
 
Fill sawed contraction joints and expansion joints in slabs with joint sealant, unless otherwise shown.  
Joint surfaces must be clean, dry, and free of oil or other foreign material which would adversely affect 
the bond between sealant and concrete. Apply joint sealant as recommended by the manufacturer of the 
sealant. 
 
 
 
 

3.1.3.1 Joints With Preformed Compression Seals 
 
Install compression seals with equipment capable of installing joint seals to the prescribed depth without 
cutting, nicking, twisting, or otherwise distorting or damaging the seal or concrete and with no more than 
5 percent stretching of the seal.  Cover the sides of the joint and, if necessary, the sides of the 
compression seal with a coating of lubricant.  Coat butt joints with liberal applications of lubricant. 
 
3.1.3.2 Joints With Field-Molded Sealant 
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Do not seal joints when the sealant material, ambient air, or concrete temperature is less than 4 degrees 
C 40 degrees F.  When the sealants are meant to reduce the sound transmission characteristics of 
interior walls, ceilings, and floors follow the guidance provided in ASTM C919.  Coat joints requiring 
a bond breaker with curing compound or with bituminous paint. Install bond breaker and back-up 
material where required.  Prime joints and fill flush with joint sealant in accordance with the 
manufacturer's recommendations. 
 
 
3.2 WATERSTOPS, INSTALLATION AND SPLICES 
 
Install waterstops at the locations shown to form a continuous water-tight diaphragm. Make adequate 
provision to support and completely protect the waterstops during the progress of the work.  Repair or 
replace any waterstop punctured or damaged.  Protect exposed waterstops during application of form 
release agents to avoid being coated. Provide suitable guards to protect exposed projecting edges and ends 
of partially embedded waterstops from damage when concrete placement has been discontinued.  
Accomplish splices with certified trained personnel using approved equipment and procedures. 
 
3.2.1 Non-Metallic 
 
Fittings must be shop made using a machine specifically designed to mechanically weld the 
waterstop.  Use a miter guide, proper fixturing (profile dependant), and portable power saw to miter 
cut the ends to be joined to ensure good alignment and contact between joined surfaces. Splice 
straight lengths by squaring the ends to be joined.  Maintain continuity of the characteristic features 
of the cross section of the waterstop (for example, ribs, tabular center axis, protrusions) across the 
splice. 

 

3.2.1.1 Rubber Waterstop 
 
Vulcanize splices or make using cold bond adhesive as recommended by the manufacturer.  Splices 
for TPE-R must be as specified for PVC. 
 
3.2.1.2 Polyvinyl Chloride Waterstop 
 
Make splices by heat sealing the adjacent waterstop edges together using a thermoplastic splicing iron 
utilizing a non-stick surface specifically designed for waterstop welding. Use the correct temperature to 
sufficiently melt without charring the plastic.  Reform waterstops at splices with a remolding iron with 
ribs or corrugations to match the pattern of the waterstop. The spliced area, when cooled, must show no 
signs of separation, holes, or other imperfections when bent by hand in as sharp an angle as possible. 
 
3.2.1.3 Quality Assurance 
 
Edge welding will not be permitted.  Compress or close centerbulbs when welding to non-centerbulb type.  
Waterstop splicing defects which are unacceptable include, but are not limited to the following:   

 
1) Tensile strength less than 80 percent of parent section.  
2) Free lap joints.  
3) Misalignment of centerbulb, ribs, and end bulbs greater than 2 mm 1/16 inch. 
4) Misalignment which reduces waterstop cross section more than 15 percent.  
5) Bond failure at joint deeper than 2 mm 1/16 inch or 15 percent of material thickness. 
6) Misalignment of waterstop splice resulting in misalignment of waterstop in excess of 13 
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mm in 3 m 1/2 inch in 10 feet. 
7) Visible porosity in the weld area, including pin holes.  
8) Charred or burnt material.  
9) Bubbles or inadequate bonding.  
10) Visible signs of splice separation when cooled splice is bent by hand at a sharp angle. 

 
3.2.2 Non-Metallic Hydrophilic Waterstop Installation 
 
Miter cut ends to be joined with sharp knife or shears.  Adhere the ends with cyanacryiate (super glue) 
adhesive.  When joining hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop shall 
be positioned as shown on the drawings. Apply a liberal amount of a single component hydrophilic 
sealant to the junction to complete the transition. 
 
3.2.3 Preformed Plastic Adhesive Installation 
 
Install preformed plastic adhesive waterstops employing a prime, peel, place and pour procedure.  
Clean and dry joint surfaces before priming and just prior to placing the sealing strips. Splice the end 
of each strip to the next strip with a 25 mm 1 inch overlap; press the overlap firmly to release trapped 
air.  During damp or cold conditions, flash  the joint surface with a safe, direct flame to warm and dry 
the surface adequately; dip the sealing strips in warm water to soften the material to achieve maximum 
bond to the concrete surface. 
 
 
3.3 CONSTRUCTION JOINTS 
 
Treat construction joints coinciding with expansion and contraction joints as expansion or contraction 
joints as applicable. 
 
 
END OF SECTION 031500 
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SECTION 032000.0010 - CONCRETE REINFORCING 
 
 
PART 1 - GENERAL 
 

 
1.1 UNIT PRICES 

1.1.1 Deformed Steel Bars 
 
1.1.1.1 Measurement and Payment 

 
Reinforcing steel will not be measured on paid for directly. All costs of furnishing, fabrication, placement, 
ties, chaias, bendings, splicing, labor and equipment shall be considered subsidiary to bids for concrete. 
 
1.1.6 Accessories 
 
No payment will be made for costs associated with furnishing and placing accessories incidental to and 
included in the payment for other items of work. 
 
 
1.2 REFERENCES 
 
The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only. 
 

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 
 

ACI 117 (2010; Errata 2011) Specifications for Tolerances for 
Concrete Construction and Materials and 
Commentary 

 
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015; 

Errata 6 2016; Errata 7-9 2017) Building Code 
Requirements for Structural Concrete (ACI 318-14) and 
Commentary (ACI 318R-14) 

 
ACI 318M (2014; ERTA 2015) Building Code 

Requirements for Structural Concrete & 
Commentary 

 
ACI SP-66 (2004) ACI Detailing Manual AMERICAN WELDING SOCIETY (AWS) 

AWS D1.4/D1.4M (2011) Structural Welding Code - 
Reinforcing Steel 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM A1035/A1035M (2016a) Standard Specification for Deformed and 

Plain, Low-carbon, Chromium, Steel Bars for Concrete 
Reinforcement 
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ASTM A1064/A1064M (2017) Standard Specification for Carbon-Steel 

Wire and Welded Wire Reinforcement, Plain and 
Deformed, for Concrete 

 
ASTM A184/A184M (2017) Standard Specification for Welded Deformed 

Steel Bar Mats for Concrete Reinforcement 

ASTM A36/A36M (2014) Standard Specification for Carbon Structural 
Steel 

 
ASTM A370 (2017a) Standard Test Methods and Definitions 

for Mechanical Testing of Steel Products 
 

ASTM A53/A53M (2018) Standard Specification for Pipe, Steel, Black 
and Hot-Dipped, Zinc-Coated, Welded and Seamless 

 
ASTM A615/A615M (2016) Standard Specification for Deformed and Plain 

Carbon-Steel Bars for Concrete Reinforcement 
 

ASTM A675/A675M (2014) Standard Specification for Steel Bars, 
Carbon, Hot-Wrought, Special Quality, Mechanical 
Properties 

 
ASTM A706/A706M (2016) Standard Specification for 

Low-Alloy Steel Deformed and Plain Bars for 
Concrete Reinforcement 

 
ASTM A767/A767M (2016) Standard Specification for 

Zinc-Coated (Galvanized) Steel Bars for Concrete 
Reinforcement 

 
ASTM A884/A884M (2014) Standard Specification for 

Epoxy-Coated Steel Wire and Welded Wire 
Reinforcement 

 
ASTM A934/A934M (2016) Standard Specification for Epoxy-

Coated Prefabricated Steel Reinforcing Bars 
 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 
 

CRSI 10MSP (2009; 28th Ed; Errata) Manual of Standard Practice 
 
 
1.3 SUBMITTALS 
 
TPWD approval is required for submittals with a "TPWD" designation; submittals not having a "TPWD" 
designation are for Contractor Quality Control approval. Submit the following in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES: 
 

SD-01 Preconstruction Submittals   Butt-Splices; TPWD 
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SD-02 Shop Drawings   Reinforcement; TPWD 

SD-03 Product Data 
 

Mechanical Butt-Splices; TPWD 
Reinforcing Steel; TPWD 

 
SD-06 Test Reports 

 
Tests, Inspections, and Verifications; TPWD 

SD-07 Certificates 

Reinforcing Steel Qualified Welders 

Qualification of Steel Bar Butt-Splicers 
 
 
1.4 QUALITY  ASSURANCE 
 
1.4.1 Welding Qualifications 
 
Welders are required to be qualified in accordance with AWS D1.4/D1.4M. Perform qualification test at 
the worksite and notify the Contracting Officer 24 hours prior to conducting tests.   Special welding 
procedures and welders qualified by others may be accepted as permitted by AWS D1.4/D1.4M. Submit a 
list of qualified welders names. 
 
1.4.2 Qualification of Steel Bar Butt-Splicers 
 
Qualification of steel bar butt-splicers are required to be certified to have satisfactorily completed a course 
of instruction in the proposed method of butt-splicing or have satisfactorily performed such work within 
the preceding year.  Submit certificates on the Qualifications of Steel Bar Butt-Splicers prior to 
commencing butt-splicing. 
 

1.4.3 Qualification of Butt-Splicing Procedure 
 
As a condition of approval of the butt-splicing procedure, make three test butt-splices of steel bars of each 
size to be spliced using the proposed butt-splicing method, in the presence of the Contracting Officer.  
Tension tested to destruction these test butt-splices and unspliced bars of the same size, with stress-strain 
curves plotted for each test.  Test results must show that the butt-splices meet the specified strength and 
deformation requirements in order for the splicing procedure to be approved. 
 
 
1.5 DELIVERY, STORAGE, AND HANDLING 
 
Store reinforcement and accessories off the ground on platforms, skids, or other supports. 
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PART 2 - PRODUCTS 
 
2.1 DOWELS 
 
Provide dowels conforming to ASTM A675/A675M, Grade 80 
 
 
2.2 FABRICATED BAR MATS 
 
Fabricated bar mats conforming to ASTM A184/A184M. 
 
 
2.3 REINFORCING STEEL 
 
Reinforcing steel of deformed bars conforming to ASTM A615/A615M, ASTM A706/A706M, or ASTM 
A1035/A1035M grades and sizes as indicated.  Cold drawn wire used for spiral reinforcement must conform 
to ASTM A1064/A1064M. 
 
Submit certified copies of mill reports attesting that the reinforcing steel furnished contains no less than 
25 percent recycled scrap steel and meets the requirements specified herein, prior to the installation of 
reinforcing steel. 
 
 

2.3.3 Mechanical Butt-Splices 
 
Mechanical butt splices must be an approved exothermic, threaded coupling, swaged sleeve or other 
positive connecting type, and develop 125 percent of the specified minimum yield tensile strength of the 
spliced bars or of the smaller bar in transition splices.  In addition to this strength requirement, the additional 
deformation of number 14 and smaller bars due to slippage or other movement within the splice sleeve 
cannot exceed 0.015 inches unit strain 0.0015 inches/inch beyond the elongation of an unspliced bar based 
upon a 10 inch gage length spanning the extremities of the sleeve at a stress of 30,000 psi.  The additional 
deformation of number 18 bars must not exceed 0.03 inches (unit strain 0.003 inches/inch) beyond the 
elongation of an unspliced bar based upon a 250 mm 10 inch gage length spanning the extremities of the 
sleeve at a stress of 30,000 psi.  Determine the amount of the additional deformation from the stress-strain 
curves of the unspliced and spliced bars tested as required in paragraph QUALIFICATION OF BUTT-
SPLICING PROCEDURE for qualification of the butt-splicing procedure. 
 
 
2.4 WELDED WIRE REINFORCING 
 
Welded wire reinforcing conforming to ASTM A1064/A1064M.  When directed by the Contracting Officer 
for special applications, use welded wire reinforcing conforming to ASTM A884/A884M.  For wire with 
a specified yield strength (fy) exceeding 60,000 psi, fy must be the stress corresponding to a strain of 0.35 
percent. 
 
 
2.5 WIRE TIES 
 
Use wire ties that are 16 gauge or heavier black annealed steel wire. 
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2.6 SUPPORTS 
 
Provide bar supports complying with the requirements of ACI SP-66.  Provide plastic-coated wire, stainless 
steel or precast concrete supports for bars in concrete with formed surfaces exposed to view or to be painted.  
Use wedge-shaped precast concrete supports, not larger than 3-1/2 by 3-1/2 inches, of thickness equal to that 
indicated for concrete cover and with an embedded hooked tie-wire for anchorage.  Bar supports used in 
precast concrete with formed surfaces exposed to view must be the same quality, texture and color as the 
finish surfaces. 
 
2.7 TESTS, INSPECTIONS, AND VERIFICATIONS 
 
Perform material tests, specified and required by applicable standards, by an approved laboratory and 
certified to demonstrate that the materials are in conformance with the specifications.  Perform and certify 
tests, inspections, and verifications and certify.  Submit certified tests reports of reinforcement steel 
showing that the steel complies with the applicable specifications for each steel shipment and identified 
with specific lots prior to placement.  Submit three copies of the heat analyses for each lot of steel furnished 
certifying that the steel conforms to the heat analyses. 
 
2.7.1 Reinforcement Steel Tests 
 
Perform mechanical testing of steel in accordance with ASTM A370 except as otherwise specified or 
required by the material specifications.  Perform tension tests on full cross-section specimens using a gage 
length that spans the extremities of specimens with welds or sleeves included.  From chemical analyses 
of steel heats report the percentages of carbon, phosphorous, manganese, sulphur and silicon present in 
the steel. 
 
2.7.2 Non-Destructive Testing of Welds 
 

Perform non-destructive testing of welds in accordance with AWS D1.4/D1.4M Section 7, except that 
radiographic testing is not permitted. 

 
 

PART 3 - EXECUTION 
 
3.1 REINFORCEMENT 
 
Fabricate and place reinforcement steel and accessories as specified, as indicated, and as shown on 
approved shop drawings.  Fabrication and placement details of steel and accessories not specified or shown 
must be in accordance with ACI SP-66 and ACI 318M ACI 318.  Cold bend reinforcement unless otherwise 
authorized.  Bending may be accomplished in the field or at the mill.  Do not bend bars after embedment 
in concrete.  Place safety caps on all exposed ends of vertical concrete reinforcement bars that pose a danger 
to life safety.  Face wire tie ends away from the forms.    Submit detail drawings showing reinforcing steel 
placement, schedules, sizes, grades, and splicing and bending details.  Show support details including types, 
sizes and spacing.
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3.1.1       Placement 
 
Reinforcement must be free from loose rust and scale, dirt, oil, or other deleterious coating that could 
reduce bond with the concrete.  Place reinforcement in accordance with ACI 318M ACI 318 at locations 
indicated plus or minus one bar diameter.  Do not continue reinforcement through expansion joints and 
place as indicated through construction or contraction joints.  Cover with concrete coverage as indicated or 
as required by ACI 318M ACI 318.  If bars are moved more than one bar diameter to avoid interference 
with other reinforcement, conduits or embedded items, the resulting arrangement of bars, including 
additional bars required to meet structural requirements, requires approval before concrete is placed. 
 
3.1.2 Placing Tolerances 
 
Conform bar spacing and concrete cover to ACI 117. 
 
3.1.3 Splicing 
 
Conform splices of reinforcement to ACI 318M ACI 318 and make only as required or indicated.  Bars 
may be spliced at alternate or additional locations at no additional cost to the TPWD subject to approval.  
Splicing must be by lapping or by mechanical or welded butt connection; except that lap splices must not 
be used for bars larger than No. 11 unless otherwise indicated. 
 
3.1.3.1 Lap Splices 
 
Place lapped bars in contact and securely tied or spaced transversely apart to permit the embedment of the 
entire surface of each bar in concrete.  Do not space lapped bars farther apart than 1/5 the required length 
of lap or 6 inches. 
 
3.1.3.2 Butt-Splices 
 
Use butt-splices only for splicing size 14 and 18 bars and for splicing #11 bars to larger bars except where 
otherwise shown or authorized.  Make butt-splices by a method which develops splices suitable for 
tension, compression and stress reversal applications.  Butt-splices must develop 90 percent of the 
specified minimum ultimate tensile strength of the smallest bar of each splice.  Clean bars of all oil, grease, 
dirt, rust, scale and other foreign substances and flame dry before splicing.  Provide jigs and clamps or 
other devices to support, align and hold the longitudinal centerline of the bars to be butt-spliced in a 
straight line. Submit proposed procedure for butt-splicing steel bars prior to making the test butt-splices 
for qualification of the procedure.  Include properties and analyses of steel bars and splicing materials in 
the submitted procedure.  Report physical properties of splicing sleeves to include length, inside and 
outside diameters, and inside surface details. 
 
3.1.3.2.1 Welded Butt Splices 
 
Fabricate welded butt splices in accordance with AWS D1.4/D1.4M. 
 
3.1.3.2.2 Mechanical Butt-Splices 
 
Fabricate mechanical butt-splices in accordance with the mechanical splicing device manufacturer's 
recommendations.  Bars to be spliced by a mechanical butt-splicing process may be sawed, sheared or 
flame cut provided the ends of sheared bars are reshaped after shearing and all slag is removed from 
the ends of flame cut bars by chipping and wire brushing prior to splicing.  Clean surfaces to be 
enclosed within a splice sleeve or coupling by wire brushing or other approved method prior to splicing.  
Make splices using manufacturer's standard jigs, clamps, ignition devices and other required 
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accessories.  Longitudinally stagger tension splices of number 14 or smaller bar a minimum of 5 feet 
or as otherwise indicated so that no more than half of the bars are spliced at any one section. 
Longitudinally stagger tension splices of number 18 bars a minimum of 5 feet so that no more than 1/3 
of the bars are spliced at any one section. 
 
 
3.2 WELDED-WIRE REINFORCEMENT PLACEMENT 
 
Place welded-wire reinforcement in slabs as indicated.  Reinforcement placed in slabs on grade must 
be continuous between expansion, construction, and contraction joints.  Reinforcement placement at 
joints must be as indicated. 
 
May lap splices in such a way that the overlapped area equals the distance between the outermost 
crosswires plus 2 inches.  Stagger laps to avoid continuous laps in either direction.  Wire or clip together 
reinforcement at laps at intervals not to exceed 4 feet.  Position reinforcement by the use of supports. 
 
 
3.3 DOWEL INSTALLATION  
 
Install dowels in slabs on grade at locations indicated and at right angles to joint being doweled.  Accurately 
position and align dowels parallel to the finished concrete surface before concrete placement.  Rigidly 
support dowels during concrete placement.  Coat one end of dowels with a bond breaker. 
 
 
3.4 FIELD TESTS AND INSPECTIONS 
 
3.4.1 Identification of Splices 
 
Establish and maintain an approved method of identification of all field butt-splices which will indicate 
the splicer and the number assigned each splice made by the splicer. 
 
3.4.2 Examining, Testing, and Correcting 
 
Perform the following during the butt-splicing operations as specified and as directed: 
 

3.4.2.1 Visual Examination 
 
Visually examine all welded splices  as required by AWS D1.4/D1.4M. Respliced connections resulting 
from correction of visual defects may be examined by non-destructive testing at the option of the 
Contracting Officer as specified in paragraph SUPPLEMENTAL EXAMINATION.   Visually examine 
exothermic mechanical butt-splices to determine if the filler metal is clearly visible at the tap holes and 
completely fills the sleeves at both ends except for spaces of not more than 3/8 inch  occupied by packing. 
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3.4.2.2 Tension Tests 
 
Perform tensions tests to 90 percent of the minimum specified ultimate tensile strength of the spliced bars 
or to destruction on one test specimen made in the field for every 25 splices made.  Test specimens must 
be made by the splicers engaged in the work, using the approved splicing procedure and the same size bars 
placed in the same relative position, and under the same conditions as those in the groups represented by 
the specimens.  Furnish stress-strain curves for each butt-splice tested. 
 
3.4.2.3 Non-destructive Testing of Welded Splices 
 
Examine not less than one of each 25 welded splices selected at random by the Contracting Officer by non-
destructive testing and evaluate for defects in accordance with AWS D1.4/D1.4M Section 7, except that 
radiographic testing is not permitted. 
 
3.4.2.4 Correction of Deficiencies 
 
Do not embed splice in concrete until satisfactory results of visual examination and the required tests or 
examinations have been obtained. Remove all splices having visible defects or represented by test 
specimens which do not satisfy the tests or examinations. If any of the tension test specimens fail to meet 
the strength requirements or deformation limitations cut out two production splices from the same lot 
represented by the test specimens which failed and tension test.  If both of the retests pass the strength 
requirements and deformation limitations all of the splices in the lot will be accepted.  If one or both of the 
retests fail to meet the strength requirements or deformation limitations all of the splices in the lot will be 
rejected. Cut off the bars of rejected splices outside the splice zone of weld metal, filler metal contact, 
coupling or sleeve.  Finish the cut ends as specified, resplice and reinspect the joints. 
 
3.4.2.5 Supplemental Examination 
 
The Contracting Officer may require additional or supplemental  non-destructive testing and/or tension test 
of any completed splice. For costs of such examinations and tests see paragraph UNIT PRICES. 
 

END OF SECTION 032000 
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SECTION 033000.0010 - CAST-IN-PLACE CONCRETE 

 
PART 1 - GENERAL 
 
1.1 UNIT PRICES 
 

1.1.1 Measurement 
 
Unit of Measure:  Per Schedule of Values. 
 
Measurement of concrete for payment will be made on the basis of the actual volume within the pay lines of 
the structure as indicated on the contract drawings. Measurement for payment of concrete placed against the 
sides of any excavation without intervening forms will be made only within the pay lines of the structure as 
shown on the contract drawings.  No deductions will be made for rounded or beveled edges, for space occupied 
by metal work, for conduits, for voids, or for embedded items which are less than 5 cubic feet in volume or 1 
square foot in cross section. 
 
1.1.2 Payment 
 
Unless otherwise specified, payment for concrete will be made at the respective unit prices per cubic yard for 
the various items of the schedule, measured as specified above, which price includes the cost of all labor, 
materials, formwork, reinforcing, finishing, curing, accessories, embedded items and the use of equipment and 
tools required to complete the concrete work.  
 
1.2 REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only. 
 

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 
 

ACI 117 (2010; Errata 2011) Specifications for Tolerances for 
Concrete Construction and Materials and Commentary 

 
ACI 121R (2008) Guide for Concrete Construction Quality Systems in 

Conformance with ISO 9001 
 

ACI 211.1 (1991; R 2009) Standard Practice for Selecting Proportions 
for Normal, Heavyweight and Mass Concrete 

 
ACI 211.2 (1998; R 2004) Standard Practice for Selecting Proportions 

for Structural Lightweight Concrete 
 
 

ACI 214R (2011) Evaluation of Strength Test Results of Concrete 
 

ACI 301 (2016) Specifications for Structural Concrete 
 

ACI 304.2R (2017) Guide to Placing Concrete by Pumping Methods 
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ACI 304R (2000; R 2009) Guide for Measuring, Mixing, Transporting, 

and Placing Concrete 
 

ACI 305.1 (2014) Specification for Hot Weather Concreting 
 

ACI 306.1 (1990; R 2002) Standard Specification for Cold Weather 
Concreting 

 
ACI 309R (2005) Guide for Consolidation of Concrete 

 
ACI 318 (2014; Errata 1-2 2014; Errata 3-5 2015; 

Errata 6 2016; Errata 7-9 2017) Building Code Requirements 
for Structural Concrete (ACI 318-14) and Commentary (ACI 
318R-14) 

 
ACI SP-15 (2011) Field Reference Manual: Standard Specifications for 

Structural Concrete ACI 301-05 with Selected ACI 
References ASTM INTERNATIONAL (ASTM) 

 
ASTM C1017 (2013; E 2015) Standard Specification for Chemical 

Admixtures for Use in Producing Flowing Concrete 
 

ASTM C1064 (2017) Standard Test Method for Temperature of Freshly 
Mixed Hydraulic-Cement Concrete 

 
ASTM C1077 (2017) Standard Practice for Agencies Testing Concrete and 

Concrete Aggregates for Use in Construction and Criteria for 
Testing Agency Evaluation 

 
ASTM C1107 (2017) Standard Specification for Packaged Dry, Hydraulic-

Cement Grout (Nonshrink) 
 

ASTM C1157 (2017) Standard Performance Specification for Hydraulic 
Cement 

 
ASTM C1240 (2014) Standard Specification for Silica Fume Used in 

Cementitious Mixtures 
 

ASTM C1260 (2014) Standard Test Method for Potential Alkali Reactivity 
of Aggregates 
(Mortar-Bar Method) 

 
ASTM C131/C131M (2014) Standard Test Method for Resistance to Degradation 

of Small-Size Coarse Aggregate by Abrasion and Impact in 
the Los Angeles Machine 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve Analysis of Fine and 

Coarse Aggregates 
 

ASTM C143/C143M (2015) Standard Test Method for Slump of Hydraulic-
Cement Concrete 
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ASTM C150/C150M (2018) Standard Specification for Portland Cement 

 
ASTM C1567 (2013) Standard Test Method for Potential Alkali-Silica 

Reactivity of Combinations of Cementitious Materials and 
Aggregate (Accelerated Mortar-Bar Method) 

 
ASTM C1602/C1602M (2012) Standard Specification for Mixing Water Used in 

Production of Hydraulic Cement Concrete 
 

ASTM C172/C172M (2017) Standard Practice for Sampling Freshly Mixed 
Concrete 

 

ASTM C173/C173M (2016) Standard Test Method for Air Content of Freshly 
Mixed Concrete by the Volumetric Method 

 
ASTM C192/C192M (2016a) Standard Practice for Making and Curing Concrete 

Test Specimens in the Laboratory 
 

ASTM C231/C231M (2017a) Standard Test Method for Air Content of Freshly 
Mixed Concrete by the Pressure Method 

 
ASTM C260/C260M (2010a; R 2016) Standard Specification for Air-Entraining 

Admixtures for Concrete 
ASTM C309 (2011) Standard Specification for Liquid Membrane-Forming 

Compounds for Curing Concrete 
 

ASTM C31/C31M (2018b) Standard Practice for Making and Curing Concrete 
Test Specimens in the Field 

 
ASTM C311/C311M (2017) Standard Test Methods for Sampling and Testing Fly 

Ash or Natural Pozzolans for Use in Portland-Cement 
Concrete 

 
ASTM C33/C33M (2018) Standard Specification for Concrete Aggregates 

 
 

ASTM C39/C39M (2018) Standard Test Method for Compressive Strength of 
Cylindrical Concrete Specimens 

 
ASTM C42/C42M (2018) Standard Test Method for Obtaining and Testing 

Drilled Cores and Sawed Beams of Concrete 
 

ASTM C494/C494M (2017) Standard Specification for Chemical Admixtures for 
Concrete 

 
ASTM C496/C496M (2017) Standard Test Method for Splitting Tensile Strength 

of Cylindrical Concrete Specimens 
 

ASTM C595/C595M (2018) Standard Specification for Blended Hydraulic 
Cements 
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ASTM C618 (2017a) Standard Specification for Coal Fly Ash and Raw or 

Calcined Natural Pozzolan for Use in Concrete 
 

ASTM C685/C685M (2017) Standard Specification for Concrete Made by 
Volumetric Batching and Continuous Mixing 

 
ASTM C78/C78M (2018) Standard Test Method for Flexural Strength of 

Concrete (Using Simple Beam with Third-Point Loading) 
 

ASTM C937 (2016) Grout Fluidifier for Preplaced-Aggregate Concrete 
ASTM C94/C94M (2017a) Standard Specification for Ready-Mixed Concrete 

 
ASTM C979 (2018) Integral Colored Concrete 
 
ASTM C989/C989M (2018) Standard Specification for Slag Cement for Use in 

Concrete and Mortars 
 

 
ASTM D5759 (2012) Characterization of Coal Fly Ash and Clean Coal 

Combustion Fly Ash for Potential Uses 
 

ASTM D75/D75M (2014) Standard Practice for Sampling Aggregates 
 

ASTM E1643 (2018a) Standard Practice for Selection, Design, Installation, 
and Inspection of Water Vapor Retarders Used in Contact 
with Earth or Granular Fill Under Concrete Slabs 

 
ASTM E1745 (2017) Standard Specification for Water Vapor Retarders 

Used in Contact with Soil or Granular Fill under Concrete 
Slabs 

 
ASTM E1993/E1993M (1998; R 2013; E 2013) Standard 

Specification for Bituminous Water Vapor Retarders Used in 
Contact with Soil or Granular Fill Under Concrete Slabs 

 
ASTM E96/E96M (2016) Standard Test Methods for Water Vapor Transmission 

of Materials 
 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 
 

CRSI 10MSP (2009; 28th Ed; Errata) Manual of Standard Practice 
 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
 

NIST HB 44 (2018) Specifications, Tolerances, and Other Technical 
Requirements for Weighingand Measuring Devices 

 
NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 

NRMCA CPMB 100 (2000; R 2006) Concrete Plant Standards 
 

NRMCA QC 3 (2015) Quality Control Manual: Section 3, Plant 
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Certifications Checklist: Certification of Ready Mixed 
Concrete Production Facilities 

 
NRMCA TMMB 100 (2001; R 2007) Truck Mixer, Agitator and Front Discharge 

Concrete Carrier Standards 
 

U.S. ARMY CORPS OF ENGINEERS (USACE) 
 

COE CRD-C 104 (1980) Method of Calculation of the Fineness Modulus of 
Aggregate 

 
 

1.3 Definitions 
 
1.3.1 Cementitious Material 
 
As used herein, includes all portland cement, pozzolan, fly ash, ground granulated blast-furnace slag, and silica 
fume. 
 
1.3.2 Chemical Admixtures 
 
Materials in the form of powder or fluids that are added to the concrete to give it certain characteristics not 
obtainable with plain concrete mixes. 
 
1.3.3 Complementary Cementing Materials (CCM) 
 
Coal fly ash, silica fume, granulated blast-furnace slag, natural or calcined pozzolans, and ultra-fine coal ash 
when used in such proportions to replace the portland cement that result in considerable improvement to 
sustainability, durability. 
 
1.3.4 Design Strength (f'c) 
 
The specified compressive strength of concrete at time(s) specified in this section to meet structural design 
criteria. 
 
1.3.5 Mass Concrete 
 
Any concrete system that approaches a maximum temperature of 158 degrees F within the first 72 hours of 
placement.  In addition, it includes all concrete elements with a section thickness of 3 feet or more regardless 
of temperature. 
 
1.3.6 Mixture Proportioning 
 
The process of designing concrete mixture proportions to enable it to meet the strength, service life and 
constructability requirements of the project. 
 
1.3.7 Mixture Proportions 
 
The masses or volumes of individual ingredients used to make a unit measure (cubic yard) of concrete. 

1.3.8 Pozzolan 
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Siliceous or siliceous and aluminous material, which in itself possesses little or no cementitious value but will, 
in finely divided form and in the presence of moisture, chemically react with calcium hydroxide at ordinary 
temperatures to form compounds possessing cementitious properties. 
 
1.3.9 Workability or Consistency 
 
The ability of a fresh (plastic) concrete mix to fill the form/mould properly with the desired work (vibration) 
and without reducing the concrete's quality.  Workability depends on water content, chemical admixtures, 
aggregate (shape and size distribution), cementitious content and age (level of hydration). 
 
1.5 SUBMITTALS 

 

TPWD approval is required for submittals with a "TPWD" designation; submittals not having a "TPWD" 
designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 
33 00 SUBMITTAL PROCEDURES: 
 

SD-01 Preconstruction Submittals 
 

Quality Control Plan; TPWD 
Laboratory Accreditation 
Sampling Plan; TPWD 

SD-03 Product Data 

Recycled Content Products; (LEED) Cementitious Materials 
Vapor Retarder Vapor Barrier Floor Finish Floor Hardener 
Chemical Admixtures SD-04 Samples  

Surface Retarder  

SD-05 Design Data 

Mixture Proportions; TPWD 
Lightweight Aggregate Concrete 

 
SD-06 Test Reports 

 
Mixture Proportions; TPWD  
Testing and Inspection for CQC; TPWD  
Fly Ash 
Air Content Slump 
Compressive Strength Water 

 
SD-07 Certificates 

 
Contractor Quality Control personnel Ready-Mix Plant 
 
 

SD-08 Sample Panels   2 x 2 feet to demonstrate finish, color and texture; TPWD 

 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 30 00.00 10   Page 7 
 

 
 

 
1.6 QUALITY  ASSURANCE 
 
Submit qualifications for Contractor Quality Control personnel assigned to concrete construction as American 
Concrete Institute (ACI) Certified Workmen in one of the following grades or show written evidence of having 
completed similar qualification programs: 

 
Concrete Field Testing Technician Grade I 

Concrete Laboratory Testing Technician Grade I or II 

Concrete Construction Inspector Level II 

Concrete Transportation Construction Inspector or 
Reinforced Concrete Special Inspector 

Jointly certified by American Concrete Institute 
(ACI), Building Official and Code 
Administrators International (BOCA), 
International Code Council (ICC), and Southern 
Building Code Congress International (SBCCI) 

Foreman or Lead Journeyman of the flatwork 
finishing crew 

Similar qualification for ACI Concrete 
Flatwork Technician/Finisher or equal, with 
written documentation 

 
1.6.1 Laboratory Accreditation 
 
Provide laboratory and testing facilities. The laboratories performing the tests must be accredited in accordance 
with ASTM C1077, including  ASTM C78/C78M and ASTM C1260.  The accreditation must be current and 
must include the required test methods, as specified. Furthermore, the testing must comply with the 
following requirements: 
 
1.6.1.1 Aggregate Testing and Mix Proportioning 
 
Perform aggregate testing and mixture proportioning studies in an accredited laboratory, under the direction 
of a registered professional engineer in a U.S. state or territory who is competent in concrete materials.  This 
person is required to sign all reports and designs. 
 
1.6.1.2 Acceptance Testing 
 
Furnish all materials, labor, and facilities required for molding, curing, testing, and protecting test specimens 
at the site and in the laboratory. Furnish and maintain boxes or other facilities suitable for storing and curing 
the specimens at the site while in the mold within the temperature range stipulated by ASTM C31/C31M. 
 
1.6.1.3 Contractor Quality Control 
 
All sampling and testing must be performed by an approved, onsite, independent, accredited laboratory. 
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1.6.2 Quality Control Plan 
 
Submit a concrete quality control program in accordance with the guidelines of ACI 121R and as specified 
herein. Identify the approved laboratories. Provide direct oversight for the concrete qualification program 
inclusive of associated sampling and testing. Provide all quality control reports to the Quality Manager, 
Concrete Supplier and the Contracting Officer. Maintain a copy of ACI SP-15 and CRSI 10MSP at the project 
site. 
 
 
1.6.3 Pre-installation Meeting 
 
A pre-installation meeting with the Contracting Officer is required at least 10 days prior to start of construction.  
Conduct the meeting with the Project Superintendent and active installation personnel present. 
 
1.6.4 Special Properties and Products 
 
Concrete may contain admixtures other than air entraining agents, such as water reducers, superplasticizers, 
or set retarding agents to provide special properties to the concrete, if specified or approved.  Include any of 
these materials to be used on the project in the mix design studies. 
 
 

1.6.5 TPWD Assurance Inspection and Testing 
 
Day-to day inspection and testing is the responsibility of the Contractor Quality Control (CQC) staff.  
However, representatives of the Contracting Officer can and will inspect construction as considered 
appropriate and will monitor operations of the CQC staff. TPWD inspection or testing will not relieve 
any CQC responsibilities. 
 
1.6.5.1 Materials 
 
The TPWD will sample and test aggregates, cementitious materials, other materials, and concrete to determine 
compliance with the specifications as considered appropriate.  Provide facilities and labor as may be necessary 
for procurement of representative test samples.  Samples of aggregates will be obtained at the point of batching 
in accordance with ASTM D75/D75M.  Other materials will be sampled from storage at the jobsite or from 
other locations as considered appropriate.  Samples may be placed in storage for later testing when appropriate. 
 
1.6.5.2 Fresh Concrete 
 
Fresh concrete will be sampled as delivered in accordance with ASTM C172/C172M and tested in accordance 
with these specifications, as considered necessary. 
 
1.6.5.3 Hardened Concrete 
 
Tests on hardened concrete will be performed by the TPWD when such tests are considered necessary. 
 
1.6.5.4 Inspection 
 
Concrete operations may be tested and inspected by the TPWD as the project progresses.  Failure to detect 
defective work or material will not prevent rejection later when a defect is discovered nor will it obligate the 
TPWD for final acceptance. 
 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 30 00.00 10   Page 9 
 

 
1.7 DELIVERY, STORAGE, AND HANDLING 
 
Follow ACI 301 and ACI 304R requirements and recommendations.  Store cement and other cementitious 
materials in weathertight buildings, bins, or silos that exclude moisture and contaminants and keep each 
material completely separated.  Arrange and use aggregate stockpiles in a manner to avoid excessive 
segregation and to prevent contamination with other materials or with other sizes of aggregates.  Do not store 
aggregate directly on ground unless a sacrificial layer is left undisturbed.  Store reinforcing bars and accessories 
above the ground on platforms, skids or other supports.  Store other materials in a manner to avoid 
contamination and deterioration.  Admixtures which have been in storage at the project site for longer than 6 
months or which have been subjected to freezing cannot be used unless retested and proven to meet the 
specified requirements.  Materials must be capable of being accurately identified after bundles or containers 
are opened. 
 
 
PART 2 - PRODUCTS 
 
In accordance with Section 01 33 29 SUSTAINABILITY REPORTING submit documentation indicating: 
distance between manufacturing facility and the project site, distance of raw material origin from the project 
site, percentage of post-industrial and post-consumer recycled content per unit of product and relative dollar 
value of recycled content products to total dollar value of products included in project.  Provide Submittals as 
specified in the subject Section. 
 
2.1 SYSTEM DESCRIPTION 

 
Provide concrete composed of portland cement, other cementitious and pozzolanic materials as specified, 
aggregates, water and admixtures as specified. 
 
2.1.1 Proportioning Studies-Normal Weight Concrete 
 
Trial design batches, mixture proportions studies, and testing requirements for various types of concrete 
specified are the responsibility of the Contractor.  Base mixture proportions on compressive strength as 
determined by test specimens fabricated in accordance with ASTM C192/C192M and tested in accordance 
with ASTM C39/C39M.  Obtain mix design approval from the Contracting Officer prior to concrete placement. 

 
a. Samples of all materials used in mixture proportioning studies must be representative of 

those proposed for use in the project and be accompanied by the manufacturer's or 
producer's test reports indicating compliance with these specifications. 

 
b. Make trial mixtures having proportions, consistencies, and air content suitable for the work 

based on methodology described in ACI 211.1, using at least three different water-
cementitious material ratios for each type of mixture, which produce a range of strength 
encompassing those required for each type of concrete required on the project. 

 
c. The maximum water-cementitious material ratios allowed in subparagraph WATER-

CEMENTITIOUS MATERIAL RATIO below will be the equivalent water-cementitious 
material ratio as determined by conversion from the weight ratio of water to cement plus 
pozzolan by the weight equivalency method as described in ACI 211.1. In the case where 
silica fume or GGBF slag is used, include the weight of the silica fume and GGBF slag in 
the equations in ACI 211.1 for the term P, which is used to denote the weight of pozzolan. 
If pozzolan is used in the concrete mixture, the minimum pozzolan content is 15 percent by 
weight of the total cementitious material, and the maximum is 35 percent. 
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d. Design laboratory trial mixtures for maximum permitted slump and air content. Make 

separate sets of trial mixture studies for each combination of cementitious materials and 
each combination of admixtures proposed for use.  No combination of either may be used 
until proven by such studies, except that, if approved in writing and otherwise permitted by 
these specifications, an accelerator or a retarder may be used without separate trial mixture 
study.  Separate trial mixture studies must also be made for concrete for any conveying or 
placing method proposed which requires special properties and for concrete to be placed in 
unusually difficult placing locations.  For previously approved concrete mix designs used 
within the past twelve months, the previous mix design may be re-submitted without further 
trial batch testing if accompanied by material test data conducted within the last six months. 

 
e. Report the temperature of concrete in each trial batch.  For each water-cementitious material 

ratio, make at least three test cylinders for each test age, cure in accordance with ASTM 
C192/C192M and test at 7 and 28 days in accordance with ASTM C39/C39M. From these 
test results, plot a curve showing the relationship between water-cementitious material ratio 
and strength for each set of trial mix studies. In addition, plot a curve showing the 
relationship between 7 day and 28 day strengths.  Design each mixture to promote easy and 
suitable concrete placement, consolidation and finishing, and to prevent segregation and 
excessive bleeding. 

 
f. Submit the results of trial mixture design studies along with a statement giving the maximum 

nominal coarse aggregate size and the proportions of ingredients that will be used in the 
manufacture of each strength of concrete, at least 60 days prior to commencing concrete 
placing operations. Base aggregate weights on the saturated surface dry condition.  
Accompany the statement with test results from an approved independent commercial 
testing laboratory, showing that mixture design studies have been made with materials 
proposed for the project and that the proportions selected will produce concrete of the 
qualities indicated. No substitutions may be made in the materials used in the mixture design 
studies without additional tests to show that the quality of the concrete is satisfactory. 

 
 

2.1.2 Average Compressive Strength 
 
The mixture proportions selected during mixture design studies must produce a required average compressive 
strength (f'cr) exceeding the specified compressive strength (f'c) by the amount indicated below, but may not 
exceed the specified strength at the same age by more than 20 percent. 
 
This required average compressive strength, f'cr, will not be a required acceptance criteria during concrete 
production.  However, whenever the daily average compressive strength at 28 days drops below f'cr during 
concrete production, or daily average 7-day strength drops below a strength correlated with the 28-day f'cr, 
adjust the mixture, as approved, to bring the daily average back up to f'cr.  During production, the required f'cr 
must be adjusted, as appropriate, based on the standard deviation being attained on the job. 
 
2.1.3 Computations from Test Records 
 
Where a concrete production facility has test records, establish a standard deviation in accordance with the 
applicable provisions of ACI 214R.  Test records from which a standard deviation is calculated must represent 
materials, quality control procedures, and conditions similar to those expected; must represent concrete 
produced to meet a specified strength or strengths (f'c) within 1000 psi of that specified for proposed work; 
and must consist of at least 30 consecutive tests.  A strength test must be the average of the strengths of two 
cylinders made from the same sample of concrete and tested at 28 days.  Required average compressive 
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strength f'cr used as the basis for selection of concrete proportions must be in accordance with ACI 318 Chapter 
5. 
 
2.1.4 Tolerances 
 
Except as otherwise specified herein, tolerances for concrete batching, mixture properties, and construction as 
well as definition of terms and application practices must be in accordance with ACI 117.  Take level and 
grade tolerance measurements of slabs as soon as possible after finishing; when forms or shoring are used, the 
measurements must be made prior to removal. 
 
2.1.5 Floor Finish 
 
For floor finishes, see Section 03 35 00.00 10 CONCRETE FINISHING. 
 
2.1.6 Strength Requirements 
 
Specified compressive strength (f'c) must be as follows: 
 

COMPRESSIVE STRENGTH STRUCTURE OR PORTION OF STRUCTURE 

4000 psi at 28 days All Concrete 

 
Concrete made with high-early strength cement must have a 7-day strength equal to the specified 28-day 
strength for concrete made with Type I or II portland cement. Compressive strength must be determined in 
accordance with ASTM C39/C39M. 
 
2.1.8.1 Evaluation of Concrete Compressive Strength 
 
Fabricate six compressive strength specimens, 6 inch by 12 inch cylinders, laboratory cure them in accordance 
with ASTM C31/C31M and test them in accordance with ASTM C39/C39M.  Test two cylinders at 7 days, 
two cylinders at 28 days and hold two cylinder in reserve.  The strength of the concrete is considered 
satisfactory so long as the average of all sets of three consecutive test results do not exceed the specified 
compressive strength f'c by 20 percent and no individual test result falls below the specified strength f'c by 
more than 500 psi), unless approved by the Contracting Officer.  A "test" is defined as the average of two 
companion cylinders, or if only one cylinder is tested, the results of the single cylinder test.  Additional analysis 
or testing, including taking cores and/or load tests may be required when the strength of the concrete in the 
structure is considered potentially deficient. 
 
2.1.8.2 Investigation of Low-Strength Compressive Test Results 
 
When any strength test of standard-cured test cylinders falls below the specified strength requirement by more 
than 500 psi or if tests of field-cured cylinders indicate deficiencies in protection and curing, take steps to 
assure that the load-carrying capacity of the structure is not jeopardized. When the strength of concrete in place 
is considered potentially deficient, obtain cores and test in accordance with ASTM C42/C42M.  Take at least 
three representative cores from each member or area of concrete in place that is considered potentially 
deficient. The location of cores will be determined by the Contracting Officer to least impair the strength of 
the structure.  Concrete in the area represented by the core testing will be considered adequate if the average 
strength of the cores is equal to at least 85 percent of the specified strength requirement and if no single core 
is less than 75 percent of the specified strength requirement. Non-destructive tests (tests other than test 
cylinders or cores) may not be used as a basis for acceptance or rejection.  Perform the coring and repair the 
holes; cores will be tested by the TPWD. 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 30 00.00 10   Page 12 
 

 
2.1.8.3 Load Tests 
 
If the core tests are inconclusive or impractical to obtain or if structural analysis does not confirm the safety 
of the structure, load tests may be directed by the Contracting Officer in accordance with the requirements of 
ACI 318M ACI 318.  Correct concrete work evaluated by structural analysis or by results of a load test as 
being understrength in a manner satisfactory to the Contracting Officer.  Perform all investigations, testing, 
load tests, and correction of deficiencies approved by the Contracting Officer, except that if all concrete is 
found to be in compliance with the drawings and specifications, the cost of investigations, testing, and load 
tests will be at the expense of the TPWD. 
 
2.1.9 Water-Cementitious Material Ratio 
 
 

Maximum water-cementitious material ratio (w/c) for normal weight concrete is as follows: 

WATER-CEMENTITIOUS MATERIAL 
RATIO, BY WEIGHT STRUCTURE OR PORTION OF STRUCTURE 

0.45 All Concrete 

 
2.1.10 Air  Entrainment 
 
Air entrain normal weight concrete based on the following table[, except as otherwise specified for lightweight 
concrete]. 
 

MINIMUM AIR CONTENT 
Percent STRUCTURE OR PORTION OF STRUCTURE 

5.0 All normal weight concrete 

 

Attain specified air content at point of placement into the forms within plus or minus 1.5 percent.  Determine 
air content for normal weight concrete in accordance with ASTM C231/C231M.  
 
2.1.11 Slump 
 
Slump of the concrete, as delivered to the point of placement into the forms, must be within the following 
limits.  Determine slump in accordance with ASTM C143/C143M. 
 

Structural Element Slump inches 

Minimum Maximum 

Walls, columns and beams  2  4 

Foundation walls, substructure walls, footings, slabs  1  3 

Any structural concrete approved for placement by pumping: 
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At pump  2  8 

At discharge of line 1 4 

 

When use of a plasticizing admixture conforming to ASTM C1017/C1017M or when a Type F or G high range 
water reducing admixture conforming to ASTM C494/C494M is permitted to increase the slump of concrete, 
concrete must have a slump of 2 to 4 inches before the admixture is added and ]a maximum slump of 8 inches 
at the point of delivery after the admixture is added. 
 
2.1.12 Concrete Temperature 
 
The temperature of the concrete as delivered must not exceed 90 degrees F.  When the ambient temperature 
during placing is 40 degrees F or less, or is expected to be at any time within 6 hours after placing, the 
temperature of the concrete as delivered must be between 55 and 75 degrees F. 
 
2.1.13 Size of Coarse Aggregate 
 
Use the largest feasible nominal maximum size aggregate (NMSA), specified in PART 2 paragraph 
AGGREGATES, in each placement.  However, do not exceed nominal maximum size of aggregate for any of 
the following: three-fourths of the minimum cover for reinforcing bars, three-fourths of the minimum clear 
spacing between reinforcing bars, one-fifth of the narrowest dimension between sides of forms, or one-third 
of the thickness of slabs or toppings. 
 
 
2.2 CEMENTITIOUS MATERIALS 
 
 
Cementitious Materials must be portland cement, portland-pozzolan cement, or portland cement in 
combination with pozzolan conforming to appropriate specifications listed below. Restrict usage of 
cementitious materials in concrete that will have surfaces exposed in the completed structure so there is no 
change in color, source, or type of cementitious material. 
 
2.2.1 Portland Cement 
 
ASTM C150/C150M, Type I II III low alkali with a maximum 10 percent amount of tricalcium aluminate, and 
a maximum cement-alkali content of 0.80 percent Na2Oe (sodium oxide) equivalent.   
 
2.2.2 High-Early-Strength Portland Cement 
 
ASTM C150/C150M, Type III with tricalcium aluminate limited to 5 percent, low alkali.  Use Type III cement 
only in isolated instances and only when approved in writing. 
 
2.2.4 Fly Ash 
 
Conform fly ash to ASTM C618, Class F,except that the maximum allowable loss on ignition cannot exceed 
3 percent.  If pozzolan is used, it must never be less than 15 percent by weight of the total cementitious material. 
Report the chemical analysis of the fly ash in accordance with ASTM C311/C311M.  Evaluate and classify fly 
ash in accordance with ASTM D5759. Comply with EPA requirements in accordance with Section 01 33 29 
SUSTAINABILITY  REPORTING. 
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2.2.5 Raw or Calcined Natural Pozzolan 
 
Natural pozzolan must be raw or calcined and conform to ASTM C618, Class N, including the optional 
requirements for uniformity and effectiveness in controlling Alkali-Silica reaction and must have an on 
ignition loss not exceeding 3 percent.  Class N pozzolan for use in mitigating Alkali-Silica Reactivity must 
have a Calcium Oxide (CaO) content of less than 13 percent and total equivalent alkali content less than 3 
percent. 
 

2.2.6 Ultra Fine Fly Ash and Ultra Fine Pozzolan 
 
Conform Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) ASTM C618, Class F or N, and the 
following additional requirements: 
 

a. The strength activity index at 28 days of age is at least 95 percent of the control specimens. 
 

b. The average particle size does not exceed 6 microns. 
 

c. The sum of SiO2 + Al2O3 + Fe2O3 is greater than 77 percent. 
 
2.2.7 Ground Granulated Blast-Furnace (GGBF) Slag 
 
ASTM C989/C989M, Grade 120. Slag content must be a minimum of 25 percent by weight of cementitious 
material. Submit test results in accordance with ASTM C989/C989M for GGBF slag.  Submit test results 
performed within 6 months of submittal date. 
 
 
2.3 AGGREGATES 
 
Test and evaluate fine and coarse aggregates for alkali-aggregate reactivity in accordance with ASTM C1260.  
Evaluate the fine and coarse aggregates separately and in combination, which matches the proposed mix design 
proportioning.  All results of the separate and combination testing must have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting.  Should the test data indicate an expansion of 0.10 (0.08) percent 
or greater, reject the aggregate(s) or perform additional testing using ASTM C1260 and ASTM C1567. 
Perform the additional  testing  using ASTM C1260 and ASTM C1567 using the low alkali portland cement 
in combination with ground granulated blast furnace (GGBF) slag, or Class F fly ash. Use GGBF slag in the 
range of 40 to 50 percent of the total cementitious material by mass.  Use Class F fly ash in the range of 25 to 
40 percent of the total cementitious material by mass. Provide fine and coarse aggregates conforming to the 
following. 
 
2.3.1 Fine Aggregate 
 
Conform to the quality and gradation requirements of ASTM C33/C33M. 
 
2.3.2 Coarse Aggregate 
 
Conform to ASTM C33/C33M, Class 5S, size designation 57. 
 
 

2.4 CHEMICAL ADMIXTURES 
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When required or permitted, conform to the appropriate specification listed. Furnish admixtures in 
liquid form and of suitable concentration for easy, accurate control of dispensing. 
 

2.4.1 Air -Entraining Admixture 
 
ASTM C260/C260M and must consistently entrain the air content in the specified ranges under field 
conditions. 
 
 
 
2.4.2 Accelerating Admixture 
 
ASTM C494/C494M, Type C or E, except that calcium chloride or admixtures containing calcium chloride 
cannot be used. 
 
2.4.3 Water-Reducing or Retarding Admixture 
 
ASTM C494/C494M, Type A, B, or D, except that the 6-month and 1-year compressive strength tests are 
waived. 
 
2.4.4 High-Range Water Reducer 
 
ASTM C494/C494M, Type F or G, except that the 6-month and 1-year strength requirements are waived.  Use 
the admixture only when approved in writing, such approval being contingent upon particular mixture control 
as described in the Contractor's Quality Control Plan and upon performance of separate mixture design studies. 
 
2.4.5 Surface Retarder 
 
ASTM C309. Submit sample of surface retarder material with manufacturer's instructions for 
application in conjunction with air-water cutting. 
 
2.4.6 Expanding Admixture 
 
Aluminum powder type expanding admixture conforming to ASTM C937. 
 
2.4.7 Other Chemical Admixtures 
 
Provide chemical admixtures for use in producing flowing concrete in compliance with ASTM 
C1017/C1017M, Type I or II.  Use these admixtures only when approved in writing, such approval being 
contingent upon particular mixture control as described in the Contractor's Quality Control Plan and upon 
performance of separate mixture design studies. 
 
2.5 WATER 
 
Provide water complying with the requirements of ASTM C1602/C1602M.  Provide [potable] water for 
mixing, free of injurious amounts of oil, acid, salt, or alkali. Submit test report showing water complies 
with ASTM C1602/C1602M. 
 

2.6 NONSHRINK GROUT 
 
Provide nonshrink grout conforming to ASTM C1107/C1107M, and a commercial formulation suitable for the 
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proposed application. 
 
2.7 NONSLIP SURFACING MATERIAL  
 
Provide nonslip surfacing material consisting of 55 percent, minimum, aluminum oxide or silicon-dioxide 
abrasive ceramically bonded together to form a homogeneous material sufficiently porous to provide a good 
bond with portland cement paste; or factory-graded emery aggregate consisting of not less than 45 percent 
aluminum oxide and 25 percent ferric oxide.  Use well graded aggregate from particles retained on the No. 30 
sieve to particles passing the No. 8 sieve. 
 
2.8 EMBEDDED ITEMS 
 
Provide the size and type indicated or as needed for the application. Dovetail slots must be galvanized steel.  
Provide hangers for suspended ceilings as specified in Section 09 51 00 ACOUSTICAL CEILINGS.  Provide 
inserts for shelf angles and bolt hangers of malleable iron or cast or wrought steel. 
 
2.13 JOINT MATERIALS 
 
2.13.1 Joint Fillers, Sealers, and Waterstops 
 
Provide materials for expansion joint fillers and waterstops in accordance with Section 03 15 00.00 10 
CONCRETE ACCESSORIES. Provide materials for and sealing of joints conforming to the requirements of 
Section 07 92 00 JOINT SEALANTS 
 
2.13.2 Contraction Joints in Slabs 
 
Provide materials for contraction joint inserts in accordance with Section 03 15 00.00 10 CONCRETE 
ACCESSORIES. 
 
 
2.14 COLOR MATERIALS 
 
 
Provide Integral concrete colorant: ASTM C979, factory-measured powder mix in self-dissolving packaging, 
consisting of non-fading, finely-ground synthetic mineral-oxide coloring pigments and water reducing agent.  
Color to be selected by TPWD.  �$�G�G�� �L�Q�W�H�J�U�D�O�� �F�R�Q�F�U�H�W�H�� �F�R�O�R�U�D�Q�W�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �P�D�Q�X�I�D�F�W�X�U�H�U�¶�V�� �L�Q�V�W�U�X�F�W�L�R�Q�V������
Maintain mix characteristics for all concrete required to have matching finish. 
 
 
 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION FOR PLACING 
 
Before commencing concrete placement, perform the following: Clean surfaces to receive concrete, free from 
frost, ice, mud, and water. Place, clean, coat, and support forms in accordance with Section 03 11 13.00 10 
STRUCTURAL CONCRETE FORMWORK.  Place, clean, tie, and support reinforcing steel in accordance 
with Section 03 20 00.00 10 CONCRETE REINFORCEMENT. Transporting and conveying equipment is in-
place, ready for use, clean, and free of hardened concrete and foreign material. Equipment for consolidating 
concrete is at the placing site and in proper working order. Equipment and material for curing and for protecting 
concrete from weather or mechanical damage is at the placing site, in proper working condition and in 
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sufficient amount for the entire placement. When hot, windy conditions during concreting appear probable, 
equipment and material is at the placing site to provide windbreaks, shading, fogging, or other action to prevent 
plastic shrinkage cracking or other damaging drying of the concrete as required in Section 03 39 00.00 10 
CONCRETE CURING. 
 
3.1.1 Foundations 
 
3.1.1.1 Concrete on Earth Foundations 
 
Earth (subgrade, base, or subbase courses) surfaces upon which concrete is to be placed is clean, damp, and 
free from debris, frost, ice, and standing or running water. Prior to placement of concrete, the foundation must 
be well drained, satisfactorily graded and uniformly compacted. 
 
3.1.1.2 Preparation of Rock 
 
Rock surfaces upon which concrete is to be placed is free from oil, standing or running water, ice, mud, 
drummy rock, coating, debris, and loose, semidetached or unsound fragments. Clean joints in rock to a 
satisfactory depth, as determined by the Contracting Officer, and to firm  rock on the sides.  Immediately before 
the concrete is placed, thoroughly clean rock surfaces by the use of air-water jets or sandblasting as specified 
below for Previously Placed Concrete. Keep rock surfaces continuously moist for at least 24 hours immediately 
prior to placing concrete thereon.  Cover all horizontal and approximately horizontal surfaces, immediately 
before the concrete is placed, with a layer of mortar proportioned similar to that in the concrete mixture. Place 
concrete before the mortar stiffens. 
 
3.1.1.3 Excavated Surfaces in Lieu of Forms 
 
Concrete for footings may be placed directly against the soil provided the earth or rock has been carefully 
trimmed, is uniform and stable, and meets the compaction requirements of Section 31 00 00 EARTHWORK. 
Place the concrete without becoming contaminated by loose material, and outlined within the specified 
tolerances. 
 
3.1.2 Previously Placed Concrete 
 
Prepare concrete surfaces to which additional concrete is to be bonded for receiving the next horizontal lift by 
cleaning the construction joint surface with either air-water cutting, sandblasting, high-pressure water jet, or 
other approved method. Prepare concrete at the side of vertical  construction joints as approved by the 
Contracting Officer.  Do not use air-water cutting on formed surfaces or surfaces congested with reinforcing 
steel.  Regardless of the method used, the resulting surfaces must be free from all laitance and inferior concrete 
so that clean surfaces of well bonded coarse aggregate are exposed and make up at least 10-percent of the 
surface area, distributed uniformly throughout the surface.  Do not undercut the edges of the coarse aggregate. 
Keep the surface of horizontal construction joints continuously wet for the first 12 hours during the 24-hour 
period prior to placing fresh concrete.  Wash the surface completely clean as the last operation prior to placing 
the next lift.   For heavy duty floors and two-course floors, thoroughly scrub a thin coat of neat cement grout of 
about the consistency of thick cream into the existing surface immediately ahead of the topping placing.  The 
grout must be a 1:1 mixture of portland cement and sand passing the No. 8 sieve.  Deposit the topping concrete 
before the grout coat has had time to stiffen. 
 
3.1.2.1 Air -Water Cutting 
 
Perform air-water cutting of a fresh concrete surface at the proper time and only on horizontal construction 
joints. The air pressure used in the jet mustl be 100 psi, plus or minus 10 psi, and the water pressure must be 
just sufficient to bring the water into effective influence of the air pressure.  When approved by the Contracting 
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Officer, a surface retarder complying with the requirements of ASTM C309 may be applied to the surface of 
the lift in order to prolong the period of time during which air-water cutting is effective.  After cutting, wash 
and rinse the surface as long as there is any trace of cloudiness of the wash water. Where necessary to remove 
accumulated laitance, coatings, stains, debris, and other foreign material, use high-pressure waterjet or 
sandblasting as the last operation before placing the next lift.  
 
3.1.2.2 High-Pressure Water Jet 
 
Use a stream of water under a pressure of not less than 3,000 psi for cutting and cleaning.  Delay its use until 
the concrete is sufficiently hard so that only the surface skin or mortar is removed and there is no undercutting 
of coarse-aggregate particles.  If the waterjet is incapable of a satisfactory cleaning, clean the surface by 
sandblasting. 
 
3.1.2.3 Wet Sandblasting 
 
Use wet sandblasting after the concrete has reached sufficient strength to prevent undercutting of the coarse 
aggregate particles.  After wet sandblasting, thoroughly wash the surface of the concrete to remove all loose 
materials. 
 
 
3.1.2.4 Waste Disposal 
 
Dispose of waste water employed in cutting, washing, and rinsing of concrete surfaces in a manner that the 
waste water does not stain, discolor, or affect exposed surfaces of the structures, or damage the environment 
of the project area.  The method of disposal is subject to approval. 
 
3.1.2.5 Preparation of Previously Placed Concrete 
 
Abrade concrete surfaces to which other concrete is to be bonded in an approved manner that exposes sound 
aggregate uniformly without damaging the concrete. Remove laitance and loose particles. Thoroughly wash 
surfaces, leaving them moist but without free water when concrete is placed. 
 
3.1.3 Embedded Items 
 
Before placement of concrete, determine that all embedded items are firmly and securely fastened in place as 
indicated on the drawings, or required. Conduit and other embedded items must be clean and free of oil and 
other foreign matter such as loose coatings or rust, paint, and scale.  The embedding of wood in concrete is 
permitted only when specifically authorized or directed.  Temporarily fill voids in sleeves, inserts, and anchor 
slots with readily removable materials to prevent the entry of  concrete into voids.  Do not Weld on embedded 
metals within 12 inches of the surface of the concrete.  Do not tack weld on or to embedded items. 
 
3.2 CONCRETE PRODUCTION 
 
3.2.1 General Requirements 

Batch and mix concrete onsite or furnish from a ready-mixed concrete plant.  Batch, mix, and transport ready-
mixed concrete in accordance with ASTM C94/C94M, except as otherwise specified.  Truck mixers, agitators, 
and nonagitating transporting units must comply with NRMCA TMMB 100.  Ready-mix plant equipment and 
facilities must be certified in accordance with NRMCA QC 3.  Furnish approved batch tickets for each load of 
ready-mixed concrete.  Conform site-mixed concrete to the following subparagraphs. 
 
3.2.2 Batching Plant 
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Locate the batching plant onsite in the general area indicated or offsite close to the project.  The batching, 
mixing and placing system must have a capacity of at least 100 cubic yards per hour.  Conform the batching 
plant to the requirements of NRMCA CPMB 100 and as specified; however, rating plates attached to batch 
plant equipment are not required. 
 
3.2.3 Batching Equipment 

 
Use semiautomatic or automatic batching controls as defined in NRMCA CPMB 100.  Provide a 
semiautomatic batching system with interlocks such that the discharge device cannot be actuated until the 
indicated material is within the applicable tolerance.  Equip the batching system with accurate recorder or 
recorders that meet the requirements of NRMCA CPMB 100.  Record the weight of water and admixtures if 
batched by weight.  Provide separate bins or compartments for each size group of aggregate and type of 
cementitious material, to prevent intermingling at any time.  Weigh aggregates either in separate weigh 
batchers with  individual scales or, provided the smallest size is batched first, cumulatively in one weigh 
batcher on one scale.  Do not weigh aggregate in the same batcher with cementitious material.  If both portland 
cement and other cementitious material are used, they may be batched cumulatively, provided that the portland 
cement is batched first. Water may be measured by weight or volume. Do not weigh or measure water 
cumulatively with another ingredient. Interlock filling and discharging valves for the water metering or 
batching system so that the discharge valve cannot be opened before the filling valve is fully closed.  Piping 
for water and for admixtures must be free from leaks and valved to prevent backflow or siphoning. Furnish 
admixtures as a liquid of suitable concentration for easy control of dispensing.  Provide an adjustable, accurate, 
mechanical device for measuring and dispensing each admixture.  Interlock each admixture dispenser with the 
batching and  discharging operation of the water so that each admixture is separately batched and individually 
discharged automatically in a manner to obtain uniform distribution throughout the water as it is added to the 
batch in the specified mixing period. Different admixtures cannot be combined prior to introduction in water 
and are not allowed to intermingle until in contact with the cement.  Provide admixture dispensers with devices 
to detect and indicate flow during dispensing or have a means for visual observation.  Arrange the plant so as 
to facilitate the inspection of all operations at all times.  Provide suitable facilities for obtaining representative 
samples of aggregates from each bin or compartment, and for sampling and calibrating the dispensing of 
cementitious material, water, and admixtures. Clearly mark filling ports for cementitious materials bins or silos 
with a permanent sign stating the contents. 
 
3.2.4 Scales 
 
Conform the weighing equipment to the applicable requirements of CPMB Concrete Plant Standard, and of 
NIST HB 44, except that the accuracy must be plus or minus 0.2 percent of scale capacity.  Provide standard 
test weights and any other auxiliary equipment required for checking the operating performance of each scale 
or other measuring devices.  Perform the tests at the specified frequency in the presence of a TPWD inspector.  
Arrange the weighing equipment so that the plant operator can conveniently observe all dials or indicators. 
 
3.2.5 Batching Tolerances 
 

a. Tolerances with Weighing Equipment 
 

MATERIAL  PERCENT OF REQUIRED WEIGHT 

Cementitious materials 0 to plus 2 

Aggregate plus or minus 2 

Water plus or minus 1 

Chemical admixture 0 to plus 6 
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b. Tolerances with Volumetric Equipment - For volumetric batching equipment used for water 
and admixtures, the following tolerances apply to the required volume of material being 
batched: 

 
MATERIAL  PERCENT OF REQUIRED MATERIAL 

Water plus or minus 1 

Chemical admixture 0 to plus 6 

 

3.2.6 Moisture Control 
 
Provide a plant capable of ready adjustment to compensate for the varying moisture content of the aggregates 
and to change the weights of the materials being batched. 
 
3.2.7 Concrete Mixers 
 
Use stationary mixers or truck mixers capable of combining the materials into a uniform mixture and of 
discharging this mixture without segregation.  Do not charge the mixers in excess of the capacity recommended 
by the manufacturer. Operate the mixers at the drum or mixing blade speed designated by the manufacturer.  
Maintain the mixers in satisfactory operating condition, and keep the mixer drums free of hardened concrete.  
Should any mixer at any time produce unsatisfactory results, promptly discontinue its use until it is repaired. 
 
3.2.8 Stationary Mixers 
 
Drum-type mixers of tilting, nontilting, horizontal-shaft, or vertical-shaft type, or pug mill type provided with 
an acceptable device to lock the discharge mechanism until the required mixing time has elapsed. Conform 
the mixing time and uniformity to all the requirements in ASTM C94/C94M applicable to central-mixed 
concrete. 
 
3.2.9 Truck Mixers 
 
Conform truck mixers, the mixing of concrete therein, and concrete uniformity to the requirements of ASTM 
C94/C94M.  A truck mixer may be used either for complete mixing (transit-mixed) or to finish the partial 
mixing done in a stationary mixer (shrink-mixed). Equip each truck with two counters from which it is possible 
to determine the number of revolutions at mixing speed and the number of revolutions at agitating speed. Or, 
if approved, mark the number of revolutions on the batch tickets.]  Do not add water at the placing site unless 
specifically approved; and in no case can it exceed the specified w/c.  Inject any such water at the base of the 
mixer, not at the discharge end. 
 
3.3 TRANSPORTING CONCRETE TO PROJECT SITE 
 
Transport concrete to the placing site in truck mixers. 
 
3.4 PLACING CONCRETE 
 
Discharge mixed concrete within 1.5 hours or before the mixer drum has revolved 300 revolutions, whichever 
comes first after the introduction of the mixing water to the cement and aggregates.  When the concrete 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 30 00.00 10   Page 21 
 

temperature exceeds 85 degrees F, reduce the time to 45 minutes. Place concrete within 15 minutes after it has 
been discharged from the transporting unit. Handle concrete from mixer or transporting unit to forms in a 
continuous manner until the approved unit of operation is completed. Provide adequate scaffolding, ramps 
and walkways so that personnel and equipment are not supported by in-place reinforcement.  Placing will not 
be permitted when the sun, heat, wind, or limitations of facilities prevent proper consolidation, finishing and 
curing.  Provide sufficient placing capacity so that concrete can be kept free of cold joints. 
 
3.7.1 Depositing Concrete 
 
Deposit concrete in accordance with ACI 301 Section 5 and ACI 304.2R. 
 
3.7.2 Consolidation 
 
Immediately after placing, consolidate each layer of concrete in accordance with ACI 301 Section 5 and ACI 
309R. 
 
 
 
3.7.3 Cold Weather Requirements 
 
Perform cold weather concreting in accordance with ACI 306.1. Use special protection measures, approved by 
the Contracting Officer, if freezing temperatures are anticipated before the expiration of the specified curing 
period. The ambient temperature of the air where concrete is to be placed and the temperature of surfaces to 
receive concrete must be not less than 40 degrees F.  The temperature of the concrete when placed must be not 
less than 50 degrees F nor more than 75 degrees F. Heat the mixing water or aggregates to regulate the concrete 
placing temperature.  Materials entering the mixer must be free from ice, snow, or frozen lumps.  Do not 
incorporate salt, chemicals or other  materials in the concrete to prevent freezing.  Upon written approval, an 
accelerating admixture conforming to ASTM C494/C494M, Type C or E may be used, provided it contains 
no calcium chloride.  Do not use calcium chloride. 
 
3.7.4 Hot Weather Requirements 
 
When job-site conditions are present or anticipated that accelerate the rate of moisture loss or rate of cement 
hydration of freshly mixed concrete, including an ambient temperature of 80 degrees F or higher, and an 

evaporation rate that exceeds 0.2 lb/ft2/h, conform concrete work to all requirements of ACI 305.1. 
 
3.7.5 Prevention of Plastic Shrinkage Cracking 
 
During hot weather with low humidity, and particularly with appreciable wind, as well as interior placements 
when space heaters produce low humidity, be alert to the tendency for plastic shrinkage cracks to develop and 
institute measures to prevent this. Take particular care if plastic shrinkage cracking is potentially imminent 
and especially if it has developed during a previous placement.  Conform with the requirement of ACI 305.1.  
In addition further protect the concrete placement by erecting shades and windbreaks and by applying fog 
sprays of water, sprinkling, ponding or wet covering.  Fill plastic shrinkage cracks that occur by injection of 
epoxy resin as directed, after the concrete hardens.  Never trowel over plastic shrinkage cracks or fill with 
slurry. 
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3.7.7 Placing Concrete in Congested Areas 
 
Use special care to ensure complete filling of the forms, elimination of all voids, and complete consolidation 
of the concrete when placing concrete in areas congested with reinforcing bars, embedded items, waterstops 
and other tight spacing. Use an appropriate concrete mixture, with the nominal maximum size of aggregate 
(NMSA) meeting the specified criteria when evaluated for the congested area. Use vibrators with heads of a 
size appropriate for the clearances available, and closely supervise the consolidation operation to ensure 
complete and thorough consolidation at all points.  Where necessary, alternate splices of reinforcing bars to 
reduce congestion. Where two mats of closely spaced reinforcing are required, place the bars in each mat in 
matching alignment to reduce congestion.  Reinforcing bars may be temporarily crowded to one side during 
concrete placement provided they are returned to exact required location before concrete placement and 
consolidation are completed. 
 
3.7.8 Placing Flowable Concrete 
 
 
If a plasticizing admixture conforming to ASTM C1017/C1017M is used or if a Type F or G high range water 
reducing admixture is permitted to increase the slump, the concrete must meet all requirements of paragraph 
SYSTEM DESCRIPTION.  Use extreme care in conveying and placing the concrete to avoid segregation.  No 
relaxation of requirements to accommodate flowable concrete will be permitted. 
 
3.8 JOINTS 
 
Locate and construct joints as indicated or approved.  Locate and construct joints not indicated to minimize 
the impact on the strength of the structure. In general, locate such joints near the middle of the spans of 
supported slabs, beams, and girders unless a beam intersects a girder at this point, in which case the offset joint 
in the girder a distance equal to twice the width of the beam.  Locate joints in walls and columns at the 
underside of floors, slabs, beams, or girders and at the tops of footings or floor slabs, unless otherwise 
approved.  Construct joints perpendicular to the main reinforcement.  Continue and develop all reinforcement 
across joints; except that reinforcement or other fixed metal items must not be continuous through expansion 
joints, or through construction or contraction joints in slabs on grade. Reinforcement must be inches clear from 
each joint.  Except where otherwise indicated, construction joints between interior slabs on grade and vertical 
surfaces consist of preformed expansion joint filler extending for the full depth of the slab. The perimeters of 
the slabs must be free of fins, rough edges, spalling, or other unsightly appearance.  Form reservoir for sealant 
for construction  and contraction joints in slabs to the dimensions indicated by removing snap-out joint-forming 
inserts, by sawing sawable inserts, or by sawing to widen the top portion of sawed joints.  Clean joints to be 
sealed and seal as indicated and in accordance with Section 07 92 00 JOINT SEALANTS. 
 
3.8.1 Construction Joints 
 
For concrete other than slabs on grade, locate construction joints so that the unit of operation does not exceed 
75 feet.  Place concrete continuously so that each unit is monolithic in construction.  Do not place fresh concrete 
against adjacent hardened concrete until it is at least 24 hours old.  Locate construction joints as indicated or 
approved.  Where concrete work is interrupted by weather, end of work shift or other similar type of delay, 
location and type of construction joint is subject to approval of the Contracting Officer.  Unless otherwise 
indicated and except for slabs on grade, extend reinforcing steel through construction joints.  Key or dowel 
construction joints in slabs on grade as indicated.  Concrete columns, walls, or piers must be in place at least 
2 hours, or until the concrete begins to lose its plasticity, before placing concrete for beams, girders, or slabs 
thereon.  In walls having door or window openings, terminate lifts at the top and bottom of the opening.  
Terminate other lifts at such levels to conform to structural requirements or architectural details.  Where 
horizontal construction joints in walls or columns are required, tack a strip of 1 inch square-edge lumber, 
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beveled and oiled to facilitate removal, to the inside of the forms at the construction joint.  Place concrete to a 
point 1 inch above the underside of the strip.  Remove the strip 1 hour after the concrete has been placed, level 
off any irregularities in the joint line with a wood float, and remove all laitance.  Prior to placing additional 
concrete, prepare horizontal construction joints as specified in paragraph PREVIOUSLY PLACED 
CONCRETE. 
 
3.8.2 Contraction Joints in Slabs on Grade 
 
Locate and detail contraction joints as indicated.  Produce contraction joints by forming a weakened plane in 
the concrete slab using materials and procedures specified in Section 03 15 00.00 10 CONCRETE 
ACCESSORIES. 
 
3.8.3 Expansion Joints 
 
conform installation of expansion joints and sealing of these joints to the requirements of Section 03 15 00.00 
10 CONCRETE ACCESSORIES and Section 07 92 00 JOINT SEALANTS. 
 
3.8.4 Waterstops 
 
Install waterstops in conformance with the locations and details indicated using materials and procedures 
specified in Section 03 15 00.00 10 CONCRETE ACCESSORIES. 
 
3.8.5 Dowels and Tie Bars 
 
Install dowels and tie bars at the locations shown on the drawings and to the details shown, using materials 
and procedures specified in Section 03 20 00.00 10 CONCRETE REINFORCEMENT and herein. Install 
conventional smooth "paving" dowels in slabs using approved methods to hold the dowel in place during 
concreting within a maximum alignment tolerance of 1/8 inch in 12 inches.  Install "structural" type deformed 
bar dowels, or tie bars, to meet the specified tolerances.  Take care during placing adjacent to and around 
dowels and tie bars to ensure there is no displacement of the dowel or tie bar and that the concrete completely 
embeds the dowel or tie bar and is thoroughly consolidated. 
 
 
3.10 EXTERIOR SLAB AND RELATED ITEMS 
 
3.10.1 Pavements 
 
Construct pavements where shown on the drawings.  After forms are set and underlying material prepared as 
specified, place the concrete uniformly throughout the area and thoroughly vibrated.  As soon as placed and 
vibrated, strike off the concrete and screed to the crown and cross section and to such elevation above grade 
that when consolidated and finished, the surface of the pavement is at the required elevation.  Tamp the entire 
surface with the strike off, or consolidated with a vibrating screed, and continue this operation until the required 
compaction and reduction of internal and surface voids are accomplished.  Take care to prevent bringing excess 
paste to the surface. 
 
3.10.2 Sidewalks 
 
Minimum concrete thickness of 4 inches.  Provide contraction joints at 1.75 m 5 feet spaces unless otherwise 
indicated.  Cut contraction joints 1 inch deep with a jointing tool after the surface has been finished.  Provide 
transverse expansion joints 1/2 inch thick at changes in direction and where sidewalk abuts curbs, steps, rigid 
pavement, or other similar structures. Provide a transverse slope of 1/4 inch per foot, unless otherwise 
indicated.  Limit variations in cross section to 1/4 inch in 5 feet. 
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3.10.3 Curbs and Gutters 
 
Form, place and finish concrete by hand using a properly shaped "mule" or construct using a slipform machine 
specially designed for this work. Cut contraction joints 3 inches deep with a jointing tool after the surface has 
been finished.  Provide 1/2 inch wide expansion joints at 100 feet maximum spacing unless otherwise 
indicated. 
 
3.10.4 Pits and Trenches 
 
Construct pits and trenches as indicated Place bottoms and walls monolithically or provide waterstops and keys 
as approved. 
 
3.12.1 Damp-Pack Bedding Mortar 
 
Damp-pack bedding mortar consists of 1 part cement and 2-1/2 parts fine aggregate having water content such 
that a mass of mortar tightly squeezed in the hand will retain its shape but will crumble when disturbed.  Pack 
the space between the top of the concrete and bottom of the bearing plate or base with the bedding mortar by 
tamping or ramming with a bar or rod until it is completely filled. 
 
3.12.2 Nonshrink Grout 
 
Ready-mixed material requiring only the addition of water.  Water content must be the minimum that will 
provide a flowable mixture and completely fill the space to be grouted without segregation, bleeding, or 
reduction of strength. 

3.12.2.1 Mixing and Placing of Nonshrink Grout 
 
Mix and placein conformance with the material manufacturer's instructions and as specified therein.  
Thoroughly dry-mix ingredients before adding water.  After adding water, mix the batch for 3 minutes. Size 
batches to allow continuous placement of freshly mixed grout. Discard grout not used within 30 minutes after 
mixing.  Fill the space between the top of the concrete or machinery-bearing surface and the plate solid with 
the grout. Use wood forms or other equally suitable material for completely retain the grout on all sides and 
on top, remove forms after the grout has set. Carefully work the placed grout by rodding or other means to 
eliminate voids; however, avoid overworking and breakdown of the initial set.  Do not subject frout to 
retempering or to vibration from any source.  Where clearances are unusually small, place under pressure with 
a grout pump. Maintain the temperature of the grout, and of surfaces receiving the grout, at 65 to 85 degrees F 
until after setting. 
 
3.12.2.2 Treatment of Exposed Surfaces 
 
For metal-oxidizing nonshrink grout, cut back exposed surfaces 1 inch and immediately cover with a parge 
coat of mortar consisting of 1 part portland cement and 2-1/2 parts fine aggregate by weight, with sufficient 
water to make a plastic mixture. Smooth finish the parge coat.  For other mortars or grouts, exposed surfaces 
must have a smooth-dense finish and be left untreated.  Cure in compliance with Section 03 39 00.00 10 
CONCRETE CURING. 
 
 
3.13 TESTING AND INSPECTION FOR CQC 
 
Perform the inspection and tests described below and, based upon the results of these inspections and tests, 
take the action required.  Submit certified copies of laboratory test reports, including mill tests and all other 
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test data, for portland cement, blended cement, pozzolan, ground granulated blast furnace slag, silica fume, 
aggregate, admixtures, and curing compound proposed for use on this project. 
 

a. When, in the opinion of the Contracting Officer, the concreting operation is out of control, 
cease concrete placement and correct the operation. 

 
b. The laboratory performing the tests must be onsite and conform with ASTM C1077. Materials 

may be subjected to check testing by the TPWD from samples obtained at the manufacturer, 
at transfer points, or at the project site. 

 
c. The TPWD will inspect the laboratory, equipment, and test procedures prior to start of 

concreting operations and at least once thereafter for conformance with ASTM C1077. 
 

3.13.1 Grading and Corrective Action 
 
3.13.1.1 Fine Aggregate 
 
At least once during each shift when the concrete plant is operating, there must be one sieve analysis and 
fineness modulus determination in accordance with ASTM C136/C136M and COE CRD-C 104 for the fine 
aggregate or for each fine aggregate if it is batched in more than one size or classification. Select the location 
at which samples are taken as the most advantageous for control. However, the Contractor is responsible for 
delivering fine aggregate to the mixer within specification limits.  When the amount passing on any sieve is 
outside the specification limits, immediately resample and retest the fine aggregate.  If there is another failure 
on any sieve, immediately report the failure to the Contracting Officer, stop concreting, and take immediate 
steps to correct the grading. 
 
3.13.1.2 Coarse Aggregate 
 
At least once during each shift in which the concrete plant is operating, there must be a sieve analysis in 
accordance with ASTM C136/C136M for each size of coarse aggregate. Select the location at which samples 
are taken as the most advantageous for control. However, the Contractor is responsible for delivering the 
aggregate to the mixer within specification limits.  A test record of samples of aggregate taken at the same 
locations must show the results of the current test as well as the average results of the five most recent tests 
including the current test. Limits may be adopted for control coarser than the specification limits for samples 
taken other than as delivered to the mixer to allow for degradation during handling. When the amount passing 
any sieve is outside the specification limits, immediately resample and retest the coarse aggregate.  If the 
second sample fails on any sieve, report that failure to the Contracting Officer. Where two consecutive 
averages of 5 tests are outside specification limits, the operation is be considered out of control and must be 
reported to the Contracting Officer.  Stop concreting and take immediate steps to correct the grading. 
 
3.13.2 Quality of Aggregates 
 
Thirty days prior to the start of concrete placement, perform all tests for aggregate quality required by ASTM 
C33/C33M.  In addition, after the start of concrete placement, perform tests for aggregate quality at least every 
three months, and when the source of aggregate or aggregate quality changes.  Take samples for testing after 
the start of concrete placement immediately prior to entering the concrete mixer. 
 
3.13.3 Scales, Batching and Recording 
 
Check the accuracy of the scales by test weights prior to start of concrete operations and at least once every 
three months.  Also conduct such tests as directed whenever there are variations in properties of the fresh 
concrete that could result from batching errors. Once a week check the accuracy of each batching and recording 
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device during a weighing operation by noting and recording the required weight, recorded weight, and the 
actual weight batched. At the same time, test and ensure that the devices for dispensing admixtures are 
operating properly and accurately. When either the weighing accuracy or batching accuracy does not comply 
with specification requirements, do not operate the plant until necessary adjustments or repairs have been 
made.  Immediately correct discrepancies in recording accuracies. 

3.13.4 Batch-Plant Control 
 
Continuously control the measurement of concrete materials, including cementitious materials, each size of 
aggregate, water, and admixtures. Adjust the aggregate weights and amount of added water as necessary to 
compensate for free moisture in the aggregates. Adjust the amount of air-entraining agent to control air content 
within specified limits.  Prepare a report indicating type and source of cement used, type and source of pozzolan 
or slag used, amount and source of admixtures used, aggregate source, the required aggregate and water 
weights per cubic yard amount of water as free moisture in each size of aggregate, and the batch aggregate and 
water weights per cubic yard for each class of concrete batched during each day's plant operation. 
 
3.13.5 Concrete Mixture 
 
3.13.5.1 Air Content Testing 
 
Perform air content tests when test specimens are fabricated.  In addition, make at least two tests for air content 
on randomly selected batches of each separate concrete mixture produced during each 8-hour period of 
concrete production.  Perform additional tests when excessive variation in workability is reported by the 
placing foreman or TPWD inspector.  Conduct tests in accordance with ASTM C231/C231M for normal 
weight concrete. Plot test results on control charts. Submit the control charts weekly and make them readily 
available to the TPWD.  Keep copies of the current control charts in the field by testing crews and results 
plotted as tests are made.  When a single test result reaches either the upper or lower action limit, perform a 
second test immediately.  Average the results of the two tests and use this average as the air content of the 
batch to plot on both the air content and the control chart for range, and for determining need for any remedial 
action.  Plot the result of each test, or average as noted in the previous sentence, on a separate control chart for 
each mixture on which an "average line" is set at the midpoint of the specified air content range from paragraph 
AIR ENTRAINMENT.  Set an upper warning limit and a lower warning limit line 1.0 percentage point above 
and below the average line, respectively. Set an upper action limit and a lower action limit line 1.5 percentage 
points above and below the average line, respectively.  Plot the range between each two consecutive tests on a 
secondary control chart for range where an upper warning limit is set at 2.0 percentage points and an upper 
action limit is set at 3.0 percentage points.  Samples for air content may be taken at the mixer, however, the 
Contractor is responsible for delivering the concrete to the placement site at the stipulated air content.  If the 
materials or transportation methods cause air content loss between the mixer and the placement, take 
correlation samples at the placement site as required by the Contracting Officer, and the control the air content 
at the mixer as directed. 
 
3.13.5.2 Air Content Corrective Action 
 
Whenever points on the control chart for percent air reach either warning limit, immediately make an 
adjustment in the amount of air-entraining admixture batched.  As soon as practical after each adjustment, 
make another test to verify the result of the adjustment.  Whenever a point on the secondary control chart for 
range reaches the warning limit, recalibrate the admixture dispenser to ensure that it is operating accurately 
and with good reproducibility.  Whenever a point on either control chart reaches an action limit line, the air 
content is considered out of control and the concreting operation immediately halted until the air content is 
under control.  Make additional air content tests when concreting is restarted. 
 
3.13.5.3 Slump Testing 
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In addition to slump tests which are made when test specimens are fabricated during concrete 
placement/discharge, make at least four slump tests on randomly selected batches in accordance with ASTM 
C143/C143M for each separate concrete mixture produced during each 8-hour or less period of concrete 
production each day.  Also, make additional tests when excessive variation in workability is reported by the 
placing foreman or TPWD inspector.  Plot test results on control charts. Submit the control charts and make 
them readily available to the TPWD. Keep copies of the current control charts in the field by testing crews and 
results plotted as tests are made.  When a single slump test reaches or goes beyond either the upper or lower 
action limit, immediately perform a second test.  Average the results of the two tests and use this average as 
the slump of the batch to plot on both the control charts for slump and the chart for range, and for determining 
need for any remedial action.  Set limits on separate control charts for slump for each type of mixture.  Set the 
upper warning limit at 1/2 inch below the maximum allowable slump specified in paragraph SLUMP in PART 
1 for each type of concrete and, set an upper action limit line and lower action limit line at the maximum and 
minimum allowable slumps, respectively, as specified in the same paragraph.  Plot the range between each 
consecutive slump test for each type of mixture on a single control chart for range on which an upper action 
limit is set at 2 inches.  Take samples for slump at the mixer.  However, the Contractor is responsible for 
delivering the concrete to the placement site at the stipulated slump.  If the materials or transportation methods 
cause slump loss between the mixer and the placement, take correlation samples at the placement site as 
required by the Contracting Officer, and the slump at the mixer controlled as directed. 3.13.5.4 Slump 
Corrective Action Whenever points on the control charts for slump reach the upper warning limit, make an 
adjustment immediately in the batch weights of water and fine aggregate. The adjustments are to be made so 
that the total water content does not exceed that amount allowed by the maximum w/c ratio specified, based 
on aggregates which are in a saturated surface dry condition.  When a single slump reaches the upper or lower 
action limit, deliver no further concrete to the placing site until proper adjustments have been made.  
Immediately after each adjustment, make another test to verify the correctness of the adjustment.  Whenever 
two consecutive individual slump tests, made during a period when there was no adjustment of batch weights, 
produce a point on the control chart for range at or above the upper action limit, halt the concreting operation 
immediately, and take appropriate steps to bring the slump under control.  Make additional slump tests as 
directed. 
 
3.13.5.5 Temperature 
 
Measure the temperature of the concrete when compressive strength specimens are fabricated in accordance 
with ASTM C1064/C1064M.  Report the temperature along with the compressive strength data. 
 

3.13.5.6 Strength Specimens 
 
Perform on at least one set of test specimens, for compressive strength as appropriate, on each different 
concrete mixture placed during the day for each 500 cubic yards or portion thereof of that concrete mixture 
placed each day.  Perform on additional sets of test specimens, as directed by the Contracting Officer, when 
the mixture proportions are changed or when low strengths have been detected.  Develop a truly random (not 
haphazard) sampling plan for approval by the Contracting Officer prior to the start of construction.  Show in 
the plan that sampling is done in a completely random and unbiased manner. 
 

a. A set of test specimens for concrete with a 28-day specified strength in accordance with 
paragraph STRENGTH REQUIREMENTS in PART 2 consists of five specimens, two to be 
tested at 7 days, two at 28 days, and one cylinder held in reserve. 

 
b. A strength test is the average of the strengths of at least two 6 inch by 12 inch cylinders or at 

least three inch by 8 inch cylinders made for the same sample of concrete. 
 
c. Mold and cure test specimens in accordance with ASTM C31/C31M, and test in accordance 
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with ASTM C39/C39M for test cylinders. Immediately report results of all strength tests to 
the Contracting Officer. 

 
d. Maintain quality control charts for individual strength "tests", ("test" as defined in paragraph 

STRENGTH REQUIREMENTS) moving average of last 3 "tests" for strength, and moving 
average for range for the last 3 "tests" for each mixture. Provide charts similar to those found 
in ACI 214R. 

 
3.13.6 Inspection Before Placing 
 
Inspect foundations, construction joints, forms, and embedded items in sufficient time prior to each concrete 
placement in order to certify to the Contracting Officer that they are ready to receive concrete. Report the 
results of each inspection in writing. 
 
3.13.7 Placing 
 
The placing foreman must supervise placing operations, determine that the correct quality of concrete or grout 
is placed in each location as specified and as directed by the Contracting Officer, and be responsible for 
measuring and recording concrete temperatures and ambient temperature hourly during placing operations, 
weather conditions, time of placement, volume placed, and method of placement. The placing foreman must 
not permit batching and placing to begin until it has been verified that an adequate number of vibrators in 
working order and with competent operators are available.  Do not continue placing if any pile of concrete is 
inadequately consolidated. If any batch of concrete fails to meet the temperature requirements, take immediate 
steps to improve temperature controls. 
 
3.13.8 Cold-Weather Protection 
 
At least once each shift and once per day on non-work days, inspect all areas subject to cold-weather protection. 
Note any deficiencies, correct, and report. 
 
3.13.9 Mixer Uniformity 
 
3.13.9.1 Stationary Mixers 
 
Prior to the start of concrete placing and once every 6 months when concrete is being placed, or once for every 
75,000 cubic yards of concrete placed, whichever results in the shortest time interval, determine uniformity of 
concrete mixing in accordance with ASTM C94/C94M. 
 
3.13.9.2 Truck Mixers 
 
Prior to the start of concrete placing and at least once every 6 months when concrete is being placed, determine 
uniformity of concrete mixing in accordance with ASTM C94/C94M.  Select the truck mixers randomly for 
testing.  When satisfactory performance is found in one truck mixer, the performance of mixers of substantially 
the same design and condition of the blades may be regarded as satisfactory. 
 
3.13.9.3 Mixer Uniformity Corrective Action 
 
When a mixer fails to meet mixer uniformity requirements, either increase the mixing time, change the 
batching sequence, reduse the batch size, or adjust the mixer until compliance is achieved. 
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3.13.10 Reports 
 
Report all results of tests or inspections conducted, informally as they are completed and in writing daily.  
Prepare a weekly report for the updating of control charts covering the entire period from the start of the 
construction season through the current week.  During periods of cold-weather protection, prepare daily reports 
of pertinent temperatures. These requirements do not relieve the Contractor of the obligation to report certain 
failures immediately as required in preceding paragraphs. Confirm such reports of failures and the action taken 
in writing in the routine reports. The Contracting Officer has the right to examine all contractor quality control 
records. 
 
3.14 REPAIR, REHABILITATION AND REMOVAL 
 
Before the TPWD accepts the structure and final payment is made, inspect the structure for cracks, damage 
and substandard concrete placements that may adversely affect the service life of the structure. Submit a report 
documenting these defects, which includes recommendations for repair, removal and/or remediation to the 
Contracting Officer for approval before any corrective work is accomplished. 
 
 
3.14.1 Crack Repair 
 
Prior to final acceptance, document and repair all cracks in excess of 0.02 inches wide.  Submit the proposed 
method and materials to repair the cracks to the Contracting Officer for approval. Address the amount of 
movement expected in the crack due to temperature changes and loading. 
 
3.14.2 Repair of Weak Surfaces 
 
Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or containing exposed voids or deleterious 
materials.  Diamond grind concrete surfaces with weak surfaces less than 1/4 inch thick to remove the weak 
surface.  Remove and replace surfaces containing weak surfaces greater than 1/4 inch thick, or mitigate in a 
manner acceptable to the Contracting Officer. 
 
3.14.3 Failure of Quality Assurance Test Results 
 
 
Do not proceed with proposed mitigation efforts to restore the service life until approved by the Contracting 
Officer. 
 

END OF SECTION 033000 
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SECTION 033500 �± CONCRETE FINISHING 

 
PART 1 �± GENERAL 

1.1 REFERENCES  
 

A.     The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 

ACI 301       (2016) Specifications for Structural Concrete 
ACI 301M      (2016) Metric Specifications for Structural Concrete 
ACI 303R 
ACI 303R (2012) Guide to Cast-In-Place Architectural Concrete 

Practice 
ACI 305R      (2010) Guide to Hot Weather Concreting 
 

ASTM INTERNATIONAL (ASTM) 

ASTM C309                                                          (2011) Standard Specification for Liquid  
    Membrane-Forming Compounds for Curing Concrete 

1.2 SUBMITTALS 
 

A. TPWD approval is required for submittals with a "TPWD" designation; submittals not having a 
"TPWD" designation are for Contractor Quality Control approval.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 

 
SD-03 Product Data     Recycled Content Products; (LEED) 

SD-04 Samples      Field Test Panels 
Sample Wall Panels 

SD-08 Manufacturer's Instructions   Dry Shake Finish 

1.3 QUALITY ASSURANCE 
 

1.3.1        Field Test Panels 

Construct field test panels prior to beginning of work using the materials and procedures proposed for use 
on the job, to demonstrate the results to be attained.  The quality and appearance of each panel is subject 
to the approval of the Contracting Officer, and, if not judged satisfactory, construct additional panels until 
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approval is attained.  Formed or finished surfaces in the completed structure must match the quality and 
appearance of the approved field example. 

1.3.1.1     Sample Wall Panels 

Construct one sample panel at least 4 feet by 5 feet and 6 inches thick to demonstrate Class A formed 
finish and a similar one for Class B formed finish.  Each panel must include a full length and full width 
joint line and have at least two voids each at least 12 inches by 12 inches by 3 inches deep either impressed 
in the concrete as placed or chipped in the hardened concrete.  After the concrete is 7 days old, patch the 
voids to demonstrate the effectiveness and the appearance of the Contractor's repair procedures. 

 
PART 2 - PRODUCTS 

In accordance with Section 01 33 29 SUSTAINABILITY REPORTING submit documentation 
indicating: distance between manufacturing facility and the project site, distance of raw material origin 
from the project site, percentage of post-industrial and post-consumer recycled content per unit of product 
and relative dollar value of recycled content products to total dollar value of products included in project.  
Provide submittals as specified in the subject Section. 

 
PART 3 �± EXECUTION 

 
3.1           FINISHING FORMED SURFACES 

A.     Forms, form materials, and form construction are specified in Section 03 11 13.00 10 
STRUCTURAL CAST-IN-PLACE CONCRETE FORMING.  Finish formed surfaces as 
specified herein.  Unless another type of architectural or special finish is specified, leave 
surfaces with the texture imparted by the forms except that defective surfaces must be 
repaired. 

 
B.     Maintain uniform color of the concrete by use of only one mixture without changes in 

materials or proportions for any structure or portion of structure that requires a Class A or 
B finish that is exposed to view or on which a special finish is required.  The form panels 
used to produce the finish must be orderly in arrangement, with joints between panels 
planned in approved relation to openings, corners, and other features.  Do not reuse forms 
if there is any evidence of surface wear or defects that would impair the quality of the 
surface. 

 
3.1.1        Class A Finish 

Class A finish is required for the retaining walls and outlet structure. Formed surfaces meet the 
requirements of ACI 301M ACI 301, surface finish SF-3.0. 

3.1.2        Class B Finish 

Class B finish is required for all other exposed concrete. Formed surfaces meet the requirements of ACI 
301M ACI 301, surface finish SF-2.0. 
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3.1.3        Class C and Class D Finish 

Class C finish is required for all non-exposed concrete. Formed surfaces meet the requirements of ACI 
301M ACI 301, surface finish SF-1.0. 

 
3.2           REPAIRS 

Repair in accordance with ACI 301M ACI 301, Section 5. 

 
3.3           FINISHING UNFORMED SURFACES 

The finish of all unformed surfaces must meet the requirements of paragraph  
TOLERANCES in Section 03 30 00.00 10 CAST-IN-PLACE CONCRETE. When tested as specified 
herein. 

3.3.1        General 

The ambient temperature of spaces adjacent to unformed surfaces being finished and of the base on which 
concrete will be placed must not be less than 50 degrees F.  In hot weather meet all requirements of 
Section 03 30 00.00 10 CAST-IN-PLACE CONCRETE paragraphs HOT WEATHER 
REQUIREMENTS and PREVENTION OF PLASTIC SHRINKAGE CRACKING.  In hot weather when 
the rate of evaporation of surface moisture, as determined by use of Figure 2.1.5 of ACI 305R, may 
reasonably be expected to exceed 0.2 pounds per square foot per hour.  Make provisions for windbreaks, 
shading, fog spraying, or wet covering with a light-colored material in advance of placement, and take 
such protective measures as quickly as finishing operations will allow.  Float finish unformed surfaces 
that are not to be covered by additional concrete or backfill, with additional finishing as specified below, 
and true to the elevation indicated.  Bring surfaces to receive additional concrete or backfill to the 
elevation indicated, properly consolidate, and leave true and regular.  Unless otherwise indicated, evenly 
slope exterior surfaces for drainage.  Where drains are provided, evenly slope interior floors to the drains.  
Carfully make joints with a jointing or edging tool.  Protect the finished surfaces from stains or abrasions.  
Grate tampers or "jitterbugs" cannot be used for any surfaces.  The dusting of surfaces with dry cement 
or other materials or the addition of any water during finishing is not be permitted.  If bleedwater is present 
prior to finishing, carefully drag off the excess water or remove by absorption with porous materials such 
as burlap.  During finishing operations, take extreme care to prevent over finishing or working water into 
the surface; this can cause "crazing" (surface shrinkage cracks which appear after hardening) of the 
surface.  Remove and replace any slabs with surfaces which exhibit significant crazing.  During finishing 
operations, check surfaces with a 10 foot straightedge, applied in both directions at regular intervals while 
the concrete is still plastic, to detect high or low areas. 
 
3.3.2       Rough Slab Finish 

In accordance with ACI 301M ACI 301, Section 5. 

3.3.3       Float Finish 

In accordance with ACI 301M ACI 301, Section 5. 
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3.3.4      Trowel Finish 

In accordance with ACI 301M ACI 301, Section 5. 

 
3.5         EXTERIOR SLAB AND RELATED ITEMS 

3.5.1      Pavements 

Immediately following the final consolidation of the surface, float the pavement longitudinally from 
bridges resting on the side forms and spanning but not touching the concrete.  If necessary, place and 
screed additional concrete, and operate the float until a satisfactory surface has been produced.  Advance 
the floating operation not more than half the length of the float and then continued over the new and 
previously floated surfaces.  After finishing is completed but while the concrete is still plastic, eliminate 
minor irregularities and score marks in the pavement surface by means of long-handled cutting 
straightedges.  Use straightedges that are 12 feet in length and operated from the sides of the pavement 
and from bridges.  Equip a straightedge operated from the side of the pavement with a handle 3 feet longer 
than one-half the width of the pavement.  Test the surface for trueness with a 12 foot straightedge held in 
successive positions parallel and at right angles to the center line of the pavement, and the whole area 
covered as necessary to detect variations.  Advance the straightedge along the pavement in successive 
stages of not more than one-half the length of the straightedge.  Immediately fill depressions with freshly 
mixed concrete, strike off, consolidate, and refinish.  Also strike and refinish projections above the 
required elevation.  Continue the straightedge testing and finishing until the entire surface of the concrete 
is true.  Before the surface sheen has disappeared and well before the concrete becomes nonplastic, give 
the surface of the pavement a nonslip sandy surface texture by use of a burlap drag.  A strip of clean, wet 
burlap from 3 to 5 feet wide and 2 feet longer than the pavement width shall be carefully pulled across 
the surface.  Round edges and joints with an edger having a radius of 1/8 inch. 

3.5.2      Sidewalks 

Apply a lightly broomed finish. 

3.5.3      Curbs and Gutters 

Finish exposed surfaces using a stiff bristled brush. 

END OF SECTION 013200 
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SECTION 033723 �± ROLLER-COMPACTED CONCRETE FOR MASS CONCRETE CONSTRUCTION  
 

 
PART 1 - GENERAL 
 
1.1 UNIT PRICES 

 

1.1.1 Roller-Compacted Concrete (RCC) as required to install the structures as shown on the drawings.   
 
1.1.1.1 Payment 
 
Payment will be made for costs associated with completing the concrete work for roller-compacted concrete 
placed in, including all materials, and the use of all equipment and tools, and mixing plant; and performing 
all labor for the mixing, transporting, forming, placing, compacting and curing of RCC as required to 
complete the concrete work.  Bedding concrete and bedding mortar are incidental to the RCC and will be paid 
for as part of the RCC within the neat lines. Joint materials, waterstops, sealants, and bond breakers will be 
paid for as part of the RCC.  The roller-compacted test section, including equipment and tools needed to 
complete the test section are will be paid for as part of the RCC. 

 
1.1.1.2 Measurement 
 
Roller-compacted concrete will be measured for payment on the basis of the actual volume of RCC within 
the pay lines of the structures as indicated on the drawings.  Measurement of RCC placed against the sides of 
any excavation without the use of intervening forms shall be made only within the pay lines of the structure.  
No deductions shall be made for rounded or beveled edges, space occupied by metal work, electrical conduits 
or reinforcing steel, nor for voids or embedded items that are either less than 5 cubic feet in volume or 1 
square foot in cross section. 
 
1.1.2.1 Unit of Measure 
 
Unit of measure: Per Schedule of Values. 
 
 
1.2 REFERENCES 
 
The publications listed below form a part of this specification to the extent referenced. The publications are 
referred to within the text by the basic designation only. 
 

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI) 
 

ACI 117 (2010; Errata 2011) Specifications for Tolerances for 
Concrete Construction and Materials and Commentary 

 
ACI 305R (2010) Guide to Hot Weather Concreting 

 
ACI 347R (2014; Errata 1 2017) Guide to Formwork for Concrete 

 
ASTM INTERNATIONAL (ASTM) 

 
ASTM C1040/C1040M (2016) Standard Test Methods for In-Place Density of 

Unhardened and Hardened Concrete, Including Roller 
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Compacted Concrete, by Nuclear Methods ASTM 
C1064/C1064M (2017) Standard Test Method for 
Temperature of Freshly Mixed Hydraulic-Cement Concrete 

 
ASTM C1077 (2017) Standard Practice for Agencies Testing Concrete and 

Concrete Aggregates for Use in Construction and Criteria for 
Testing Agency Evaluation 

 
ASTM C117 (2017) Standard Test Method for Materials Finer than 75-um 

(No. 200) Sieve in Mineral Aggregates by Washing 
 

ASTM C123/C123M (2014) Standard Test Method for Lightweight Particles in 
Aggregate 

 
ASTM C1260 (2014) Standard Test Method for Potential Alkali Reactivity 

of Aggregates 
(Mortar-Bar Method) 

 
ASTM C127 (2015) Standard Test Method for Density, Relative Density 

(Specific Gravity), and Absorption of Coarse Aggregate 
 

ASTM C128 (2015) Standard Test Method for Density, Relative Density 
(Specific Gravity), and Absorption of Fine Aggregate 

 
ASTM C131/C131M (2014) Standard Test Method for Resistance to Degradation 

of Small-Size Coarse Aggregate by Abrasion and Impact in 
the Los Angeles Machine 

 
ASTM C136/C136M (2014) Standard Test Method for Sieve Analysis of Fine and 

Coarse Aggregates 
 

ASTM C138/C138M (2017a) Standard Test Method for Density (Unit Weight), 
Yield, and Air Content (Gravimetric) of Concrete 

 
ASTM C142/C142M (2017) Standard Test Method for Clay Lumps and Friable 

Particles in Aggregates 
 

ASTM C143/C143M (2015) Standard Test Method for Slump of Hydraulic-
Cement Concrete 

 
ASTM C150/C150M (2018) Standard Specification for Portland Cement 

 
ASTM C1567 (2013) Standard Test Method for Potential Alkali-Silica 

Reactivity of Combinations of Cementitious Materials and 
Aggregate (Accelerated Mortar-Bar Method) 

 
ASTM C172/C172M (2017) Standard Practice for Sampling Freshly Mixed 

Concrete 
 

ASTM C231/C231M (2017a) Standard Test Method for Air  

Content of Freshly Mixed Concrete by the Pressure Method 
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ASTM C260/C260M (2010a; R 2016) Standard Specification for Air-Entraining 

Admixtures for Concrete 
 

ASTM C295/C295M (2012) Petrographic Examination of Aggregates for Concrete 
 

ASTM C31/C31M (2018b) Standard Practice for Making and Curing Concrete 
Test Specimens in the Field 

 
ASTM C33/C33M (2018) Standard Specification for Concrete Aggregates 

 
ASTM C39/C39M (2018) Standard Test Method for Compressive Strength of 

Cylindrical Concrete Specimens 
 

ASTM C40 (2011) Standard Test Method for Organic Impurities in Fine 
Aggregates for Concrete 

 
ASTM C40/C40M (2016) Standard Test Method for Organic Impurities in Fine 

Aggregates for Concrete 
 

ASTM C441/C441M (2017) Standard Test Method for Effectiveness of Pozzolans 
or Ground 
Blast-Furnace Slag in Preventing Excessive Expansion of 
Concrete Due to the 
Alkali -Silica Reaction 

 
ASTM C494/C494M (2017) Standard Specification for Chemical Admixtures for 

Concrete 
 

ASTM C535 (2016) Standard Test Method for Resistance to Degradation 
of Large-Size Coarse Aggregate by Abrasion and Impact in 
the Los Angeles Machine 

 
ASTM C566 (2013) Standard Test Method for Total Evaporable Moisture 

Content of Aggregate by Drying 
 

ASTM C618 (2017a) Standard Specification for Coal Fly Ash and Raw or 
Calcined Natural Pozzolan for Use in Concrete 

 
ASTM C666/C666M (2015) Resistance of Concrete to Rapid Freezing and 

Thawing 
 

ASTM C87/C87M (2017) Standard Test Method for Effect of Organic 
Impurities in Fine Aggregate on Strength of Mortar 

 
ASTM C94/C94M (2017a) Standard Specification for Ready-Mixed Concrete 

 
ASTM C989/C989M (2018) Standard Specification for Slag Cement for Use in 

Concrete and Mortars 

ASTM D4318 (2017; E 2018) Standard Test Methods for Liquid Limit, 
Plastic Limit, and Plasticity Index of Soils 
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ASTM D4791 (2010) Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 
 

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) 
 

NIST HB 44 (2018) Specifications, Tolerances, and Other Technical 
Requirements for Weighing and Measuring Devices 

 
NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA) 

 
NRMCA CPMB 100 (2000; R 2006) Concrete Plant Standards 

 
 

1.3 SUBMITTALS 
 
TPWD approval is required for submittals with a "TPWD" designation; submittals not having a "TPWD" 
designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 
01 33 00 SUBMITTAL PROCEDURES: 
 

SD-03 Product Data 
 

Batch Plant; TPWD.  
Compaction Equipment; TPWD. 
Aggregate Production Schedule; TPWD  
Regular Lift-Joint Treatment; TPWD  
Curing and Protection; TPWD. 
Cold-Weather Protection; TPWD 
Hot-Weather Protection; TPWD  
Contraction Joints 
Vertical Facings for RCC Construction; TPWD 

 
1.4 QUALITY  ASSURANCE 

 
A. �0�D�Q�X�I�D�F�W�X�U�H�U�¶�V�� �F�H�U�W�L�I�L�F�D�W�L�R�Q�V�� �D�Q�G�� �W�H�V�W�� �U�H�S�R�U�W�V�� �V�K�D�O�O�� �L�Q�� �Q�R�� �Z�D�\�� �U�H�O�L�H�Y�H�� �W�K�H�� �F�R�Q�W�U�D�F�W�R�U�� �R�I�� �W�K�H��

�U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �I�R�U�� �I�X�U�Q�L�V�K�L�Q�J�� �P�D�W�H�U�L�D�O�V�� �W�K�D�W�� �P�H�H�W�� �W�K�H�� �V�S�H�F�L�I�L�H�G�� �U�H�T�X�L�U�H�P�H�Q�W�V���� �0�D�Q�X�I�D�F�W�X�U�H�U�¶�V��
certifications and test reports shall be produced and dated within the 6 months preceding the 
delivery of the submittal. The test method used shall be noted on all test reports. Any deviation 
from standard test methods shall be detailed in the test report and the reason for the deviation shall 
be given.  

 
B. Trial mix production submittals�² The submittals listed below shall be provided, in writing for 

approval no later than 30 days before trial mix production, unless otherwise specified. Trial mix 
production shall not proceed before approval of these submittals.  

 
1. The name and qualifications of the laboratory that will perform the mix design.  
2. The source(s) from which the cementitious materials will be obtained along with a certified 

mill test report for each type of cement, pozzolan, and/or blended cement that will be used 
to produce RCC. The certified mill test report shall verify that the cement, pozzolan, or 
blended cement conforms to the applicable material specification.   

3. The source from which the aggregate will be obtained and certified test results showing that 
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all aggregates conform to the specification.  
4. The source from which the water will be obtained and the certified test results showing that 

water to be used in the mix conforms to ASTM C 94.  
5. The source of the admixture along with certified test results showing that the admixture 

conforms to the specification. 
 

 
1.4.1 RCC Pre-production submittals 

 
A. The submittals listed below shall be provided, in writing for approval, to the engineer. The 

submittal for the job mix and bonding mortar shall be furnished 30 days before delivery of any 
RCC or bonding mortar component materials to the site. The submittal for the plant and equipment, 
personnel, and test section plan shall be provided no later than 30 days before delivery of the plant 
or equipment to the site. RCC materials or equipment shall not be delivered to the site before 
approval of these submittals. 

 
B. RCC Design Mix 

 
1.  A certified statement of materials, mix proportions (reported for saturated surface dry 

aggregate), theoretical air-free density (TAFD), moisture/density curves (wet density only), 
Vebe time, air content, unit weight of mix in air pot just prior to testing air content, and all 
compressive strength test results for each of the three mixes required in the development of 
the RCC job mix.   

2. Gradation of each of the aggregate component and combined aggregates used in each mix  
developed in the mix design program.  
3. The compacted bulk density and voids in each of the aggregate components and combined  
aggregates used in each mix developed in the mix design program.  
4. A statement of materials and mix proportions used in each mix developed in the mix design 

program.  
5. A statement of materials and mix proportions proposed to be used in manufacturing the 

RCC job mix. 
 

C. Bedding Mortar  
 
1. A statement of materials and mix proportions to be used in manufacturing the bedding 

mortar. 
 

D. Production and Placement  
 
1. The planned RCC component material production, transportation, and storage and 

temperature control procedures. Anticipated peak production capacity, normal production 
capacity, and onsite storage volumes shall be included in the plan.  

2. �0�L�[�L�Q�J���S�O�D�Q�W���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���G�D�W�D���D�Q�G���R�S�H�U�D�W�L�Q�J���L�Q�V�W�U�X�F�W�L�R�Q�V���D�Q�G���W�K�H���S�O�D�Q�W���O�D�\�R�X�W���W�R���L�Q�F�O�X�G�H��
a schematic drawing of the plant and materials storage with a narrative description providing 
its peak capacity, normal anticipated production rate, and results of the most recent 
uniformity tests conducted within the previous 12 months. The proposed location of the 
mixing plant relative to the placement site(s) shall be provided.  

3. A narrative description and a layout of the equipment and methods to be used for delivering 
and depositing RCC at the placement site(s).  

4. The type and expected number of pieces of equipment required for all placing, spreading, 
and compaction of the RCC. 
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5. The plan for obtaining the specified vertical surfaces.  
6. The method and procedure for curing of the in-place RCC, including the type of curing 

compound if used.  
7. The method and procedure that will be implemented to provide protection of RCC from  
temperature extremes, including the type of external heating equipment and insulating materials to 

be used. 
 
1.4.2 TPWD Testing During Construction 
 
The TPWD will sample and test cementitious materials, admixtures, aggregates, and concrete during 
construction as considered appropriate to determine compliance with the specifications.  Provide facilities 
and labor as may be necessary for procurement of representative test samples.  Samples of aggregates will be 
obtained at the point of batching.  Slump and air content of conventional concrete will be determined in 
accordance with ASTM C143/C143M and ASTM C231/C231M, respectively, except the point of sampling 
will  be as specified in paragraph TESTS AND INSPECTIONS in PART 3.  Compression test specimens of 
conventional concrete will be made and laboratory cured in accordance with ASTM C31/C31M and will be 
tested in accordance with ASTM C39/C39M.  Consistency of the RCC will be determined by the TPWD 
using the modified Vebe apparatus in accordance with paragraph CONSISTENCY OF RCC above.  
Compression test specimens of RCC will be made and tested by the TPWD.  Density of the compacted RCC 
will be checked by the TPWD as considered appropriate. 
 
1.4.2.1 Aggregates Testing 
 
Testing performed by the TPWD will not relieve the Contractor of its responsibility for testing under 
paragraph TESTS AND INSPECTIONS in PART 3. During construction, aggregates will be sampled for 
acceptance testing as delivered to the mixer to determine compliance with specification provisions.  Provide 
necessary facilities and labor for the ready procurement of representative samples under TPWD supervision. 
The TPWD will test such samples at its expense using the specified ASTM methods. 
 
1.4.2.2 Prequalified Cement Sources 
 
Deliver and use cement directly from a mill of a producer designated as a prequalified source for the type of 
cement being used. Samples of cement for quality-assurance testing will be taken at the project site or cement-
producing plant by the Contracting Officer for testing at the expense of the TPWD. A copy of the mill tests 
from the cement manufacturer shall be furnished for each lot. 
 
1.4.2.3 Prequalified Pozzolan Sources 
 
Deliver and use pozzolan directly from a producer designated as a prequalified source.  Samples of pozzolan 
for check testing will be taken at the project site by the Contracting Officer for testing at the expense of the 
TPWD.  A copy of the test results from the pozzolan manufacturer shall be furnished for each lot. 
 
1.4.2.4 Admixtures 
 
Provide satisfactory facilities for ready procurement of adequate test samples. All sampling and testing of an 
admixture will be by and at the expense of the TPWD. Tests will be conducted on the same materials which 
will be shipped to the project. 
 
 
1.5 DELIVERY, STORAGE, AND HANDLING 
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1.5.1 Cementitious Materials 
 
1.5.1.1 Transportation 
 
When bulk cement or pozzolan is not unloaded from primary carriers directly into weather-tight hoppers at 
the batching plant, transportation from the railhead, mill, or intermediate storage to the batching plant shall 
be accomplished in adequately designed weather-tight trucks, conveyors, or other means that will protect the 
material from exposure to moisture. 
 
1.5.1.2 Storage 
 
Furnish cementitious materials in bulk. Immediately upon receipt at the site of the work, all cementitious 
materials shall be stored in a dry, weather-tight, and properly ventilated structure.  All storage facilities shall 
permit easy access for inspection and identification.  Sufficient materials shall be in storage for at least two 
operating days of continuous placement. In order that cement may not become unduly aged after delivery, use 
any cement that has been stored at the site for 60 days or more before using cement of lesser age. 
 
1.5.2 Aggregate Storage 
 
Fine aggregate and each size of coarse aggregate shall be stored in separate size groups adjacent to the batch 
plant and in such a manner as to prevent the intermingling of size groups or the inclusion of foreign materials 
in the aggregate.  
 
1.5.3 Chemical Admixtures 
 
Any admixture that has been in storage at the project site for longer than recommended by the manufacturer 
or that has been subjected to freezing shall not be used in the work and shall be removed from the site. 
 
 
1.6 ENVIRONMENTAL REQUIREMENTS 
 
If unusual adverse weather, such as heavy rain, severe cold, high winds, heavy snow, etc., occurs or is forecast 
to occur during placement, the placement operation shall be suspended until conditions improve.   
 
1.6.1 Cold-Weather Placement 
 
In Cold-weather placement the RCC shall not be placed when the ambient air temperature drops below 32 
degrees F.   If the ambient air temperature does drop below 32 degrees F, the surface of any recently placed 
(within the previous 72 hours) and exposed horizontal RCC surface shall not remain exposed for more than 
4 hours.  Surfaces that will be exposed for longer times shall be protected as specified in paragraph COLD-
WEATHER PROTECTION in PART 3 as a measure to maintain RCC temperatures above 32 degrees F until 
after the ambient air temperature rises to above 32 degrees F and is expected to remain above 32 degrees F 
until the end of the curing and protection period, or until covered by another lift.  
 
1.6.2 Placing During Rain 
 
RCC shall not be placed during rainfall of 0.1 inch/hr or more. During periods of lesser rainfall, placement of 
RCC may continue if, in the opinion of the Contracting Officer, no damage to the RCC is occurring. Work 
shall commence only after excess free surface water and contaminated paste or RCC have been removed and 
the surface has gained sufficient strength (no less than 4 hours after the RCC placement was suspended) to 
prevent rutting, pumping, intermixing of rainwater with the RCC, or other damage to the RCC. When the 
RCC surface has been contaminated or damaged in any manner, the RCC surface shall be washed to break 
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up and remove laitance and/or mud-like coatings from the surface. Any undercut coarse aggregate shall be 
removed.  All waste shall be removed and disposed of in an approved manner. 
 
1.6.3 Hot-Weather Placement 
 
In hot-weather placement the temperature of the RCC shall be controlled so that it does not exceed 85.0 
degrees F when placed. After placing, but prior to compaction, the temperature of the mix shall be determined 
according to ASTM C 1064. When the RCC temperature is within two degrees of the specified limit it shall 
be measured every hour.  Placement shall be suspended as soon as the RCC temperature exceeds 85 degrees 
F.  If the RCC temperature exceeds the maximum specified temperature, RCC placement shall be suspended 
until cooler weather or additional measures to reduce the RCC temperature results in a reduction of the 
placement temperature of the RCC to or below the specified maximum temperature.  Measures that can be 
taken to prevent temperatures exceeding 85 degrees F include, but are not limited to, chilling mixing water 
and/or ice, sprinkling aggregate stockpiles, use of a canopy to shade the RCC placement areas, placing during 
nighttime and early morning hours, or restricting placements to cloudy days.  Use of any of these systems 
shall not be reason for extension of completion dates specified in these specifications.   
 
 
PART 2 - PRODUCTS 
 
2.1 RCC SYSTEM 
 
2.1.1 General Requirements 
 
Provide RCC composed of cementitious materials, water, fine and coarse aggregates, and possibly 
admixtures. The cementitious material shall be portland cement, or portland cement in combination with 
pozzolan. An admixture, when approved or directed, will be a water-reducing/retarding admixture.  Air -
entraining admixture will be used in the bedding concrete and other conventional concrete. 
 
2.1.2 Mixture Proportions and Studies 
 
RCC mixtures and all conventional concrete mixtures that interface with the RCC (such as facing concrete 
and bedding mixtures) will be proportioned by the Contractor.  There will be one primary RCC mixture used 
for the mass of the dam.   
 
2.1.3 Proportioning Responsibility 
 
The contractor shall be responsible for the mix design and selection of all materials to be used in the  
design mix. The materials and proportions so stated, when approved, shall constitute the job mix. The job 
mix(s) shall be prepared to meet the quality, consistency, and strength of the RCC specified.  
 
After the job mix has been approved, neither the source, character, or grading of the aggregates; nor the  
source mill, type, brand, or quantity of the cement; nor the source, type, or quantity of the pozzolan; nor  
the type, brand, or quantity of the chemical admixture(s) used shall be changed without approval. Changes to 
the approved job mix will require submittal and approval of a new job mix that complies with the requirements 
of this specification. 
 
The contractor shall conduct the mix design program at a materials testing laboratory staffed by American 
Concrete Institute (ACI) Certified Grade II Concrete Laboratory Testing Technicians. 
 
Trial mix design parameters�² The aggregate gradation shall be as specified. The bulk density and voids  
in each of the aggregate components and the combined aggregate shall be determined according to ASTM C 
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29.  The density, relative density, and absorption shall be determined according to ASTM C 127 for coarse 
aggregate and ASTM C 128 for fine aggregate.  
 
The air content of each mix shall be determined according to ASTM C 231. The volume and tare weight  
of the air pot shall be determined according to ASTM C 138. After consolidating the RCC in the air pot  
and just prior to testing to determine the air content, the weight of the RCC and pot shall be determined  
according to ASTM C 138. The density of the RCC that is consolidated in the pot at the time of testing  
shall be computed.  
 
The minimum compressive strength for the RCC job mix shall be 3000 psi at 28 days.  

 
a. A minimum of three separate mixes shall be developed in the laboratory.  
b. Pozzolan(s) shall comprise at least 20 percent (by volume), but shall not exceed 50 percent (by 

volume) of the cementitious materials.  
c. The remainder of the cementitious materials shall be comprised of Portland cement.  
d. A compaction curve (wet density only) shall be developed for each mix to determine the water 

content that corresponds to the maximum wet density of each mix. Compaction tests shall be 
performed in accordance with ASTM D 1557, adapted as follows:  
1) The mold specified for Method C shall be used.  
2) All mix components shall be included.  
3) When the maximum size aggregate in the mix is larger than 3/4 inch, place the material 

in three layers into the mold and compact each layer with 94 blows of the hammer.  
e. A Vebe test shall be performed on each trial mix design to determine the Vebe consistency time 

in seconds and the wet density in pounds per cubic foot. The Vebe test shall be performed 
according to ASTM C 1170. The Vebe consistency time shall range from a minimum of 15 
seconds to a maximum of 30 seconds.  

 
Theoretical air free density�² The theoretical air free density (TAFD) shall be computed for each of the three 
laboratory mixes in the mix design program. The TAFD is the maximum wet density that can be attained for 
a specific mix assuming there is no air (entrapped or entrained) in the mix. The TAFD shall be computed by 
dividing the sum of the individual weights of the mix components by the sum of the individual absolute 
volumes of the mix components. The absolute volume is the volume of the solid matter in the particles, 
exclusive of the volume of voids between the particles. The absolute volume of each mix component is 
determined as per ACI 211. The saturated surface dry weight and density of the aggregate shall be used when 
computing the TAFD.  
 
Laboratory compressive strength�² Fifteen compressive strength cylinders from each RCC mixture shall be 
prepared in accordance with ASTM C 1176 or C 1435 and weighed to determine the density of the RCC 
within each cylinder. Any cylinder that weighs less than 98 percent of the weight of the heaviest cylinder 
shall be discarded and another cylinder prepared and weighed until all 15 cylinders have a weight that is at 
least 98 percent of that of the heaviest cylinder. The water content of each mixture, from which cylinders are 
made, shall be within 0.5 percent of the water content that corresponds to the maximum wet density 
determined in accordance with ASTM D 1557. Three cylinders from each RCC mixture shall be tested at 7, 
14, 28, 90, and 180 days for compressive strength in accordance with ASTM C 39. The average of the two 
closest 28-day strength values shall represent the 28-day compressive strength of the mix. The 28-day 
compressive strength of at least one of the mix designs shall be 75 percent to 100 percent of the specified 
strength. The 28-day compressive strength of at least one of the mix designs shall be 100 percent to 125 
percent of the specified strength. The 28-day compressive strength of the remaining mix design shall 
approximate the specified strength. The cementitious materials content that will be used for the job mix will 
be based on the results of the 28-day compressive strengths of the three laboratory mix designs. The 28-day 
compressive strengths of each of the three laboratory mix designs will be plotted to form a curve showing the 
relationship of the cementitious materials content to the 28-day compressive strength of the laboratory mix 
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designs. A cementitious material content shall be selected from this curve corresponding to the 28-day 
compressive strength specified. The proposed job mix shall be proportioned to contain the selected 
cementitious materials content and shall be submitted for approval.  

 
 
2.2 MATERIALS 

 
2.2.1 Cementitious Materials 
 
2.2.1.1 Portland Cement 
 
Portland cement shall conform to ASTM C150/C150M, Type III Portland cement shall not be used.  Portland 
cement shall conform to the requirements of ASTM Specification C 150 for the specific types of cement. 
When Type I portland cement is specified, Type IS portland blast-furnace slag cement or Type IP portland-
pozzolan cement conforming to the requirements of ASTM Specification C 595 may be used unless prohibited 
by the specifications.  When air-entraining cement is required, the contractor shall furnish the manufacturer's 
written statement providing the source, amount, and brand name of the air-entraining component. Portland 
cement shall be furnished in bulk. 
 
2.2.1.2 Pozzolan 
 
Pozzolan shall conform to ASTM C618, Class F except the loss on ignition shall not exceed 3 percent unless 
otherwise specified.  Lot-to-lot variation in the loss on ignition shall not exceed 1 percent.  When specified, 
fly ash shall conform to one or more of the supplementary optional physical requirements listed in ASTM C 
618.  Uniformity Requirements (for air content) shall apply to all fly  ash. Pozzolan shall be furnished in bulk. 

 

2.2.1.3 Ground Granulated Blast-Furnace (GGBF) Slag 
 
Ground Granulated Blast-Furnace Slag shall conform to ASTM C989/C989M, Grade 100 or Grade 120. 
 
2.2.1.4 Temperature of Cementitious Materials 
 
The temperature of the cementitious materials as delivered to the site shall not exceed 150 degrees F. 
 
2.2.2 Admixtures 
 
All chemical admixtures furnished as liquids shall be in a solution of suitable viscosity and dilution for field 
use as determined by the Contracting Officer. 
 
Air -entraining admixture shall conform to ASTM C260/C260M.  Water-reducing and/or retarding admixtures 
shall conform to the requirements of ASTM Specification C 494, Types D. Plasticizing and retarding 
admixtures shall conform to ASTM C 494, Type F or G, or C 1017 as applicable. Accelerating or water-
reducing and accelerating admixtures shall be noncorrosive and conform to the requirements of ASTM C 
494, Type C and E.  The manufacturer shall provide long-term test data results from an independent laboratory 
verifying that the product is noncorrosive when used in concrete exposed to continuously moist conditions.   
 
2.2.3 Water 
 
Water for washing aggregates and for mixing and curing concrete shall be free from injurious amounts of oil, 
acid, salt, alkali, organic matter, or other deleterious substance. Water shall conform to the requirements of 
ASTM C 94 except that wash water shall not be used for mixing RCC.   
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2.2.4 Aggregates 
 
2.2.4.1 Composition 
 
Fine aggregate shall consist of natural sand, manufactured sand, or a combination of natural and manufactured 
sands.  Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, air-cooled blast-furnace slag, 
or a combination thereof. "Fine and coarse aggregates proposed for use in concrete shall be tested and 
evaluated for alkali-aggregate reactivity in accordance with ASTM C1260.  The fine and coarse aggregates 
shall be evaluated separately and in combination, which matches the Contractor's proposed mix design 
proportioning. All results of the separate and combination testing shall have a measured expansion less than 
0.10 (0.08) percent at 16 days after casting. Should the test data indicate an expansion of 0.10 (0.08) percent 
or greater, the aggregate(s) shall be rejected or additional testing using ASTM C1260 and ASTM C1567 shall 
be performed. The additional testing using ASTM C1260 and ASTM C1567 shall be performed using the low 
alkali portland cement in combination with ground granulated blast furnace (GGBF) slag, or Class F fly  ash.  
GGBF slag shall be used in the range of 40 to 50 percent of the total cementitious material by mass.  Class F 
fly ash shall be used in the range of 25 to 40 percent of the total cementitious material by mass." 
 

2.2.4.2 Grading 
 

a. Fine Aggregate - The grading of the fine aggregate as delivered to the mixer for the RCC shall be 
such that the individual percent retained on any sieve shall not vary more than 3 percent from the 
percent retained on that sieve in a fixed grading selected by the Contractor after the first 30 days of 
concrete placement.  The minimum percent retained on each of the No. 8 through No. 200 sieve 
sizes shall be 5 percent.  In additional to the grading limits, the fine aggregate, as delivered to the 
mixer, shall have a fineness modulus of not less than 2.10 nor more than 2.75.  The grading of the 
fine aggregate shall also be controlled so that the fineness moduli for at least four of five 
consecutive test samples of the fine aggregate as delivered to the mixer shall not vary more than 
0.10 from the fineness modulus of the fixed grading selected by the Contractor, and approved. The 
grading of the fine aggregate for the bedding concrete and all other conventional concrete shall 
conform to the requirements of ASTM C33/C33M.   

 
 

The fixed grading and the results of individual tests during the first 30 days shall fall within 
the following limits: 

 
 

 
SIEVE DESIGNATION 

U.S. STANDARD SQUARE MESH 
 

 
PERMISSIBLE LIMITS 

PERCENT BY MASS, PASSING 

3/8 inch 100 

No. 4 95 - 100 

No. 8 75 - 95 
No. 16 55 - 80 

No. 30 35 - 60 

No. 50 24 - 40 

No. 100 12 - 28 
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No. 200 *8 - 18 

* The required fines smaller than the No. 200 sieve size may substituted 
with Class F fly ash, at no additional cost to the TPWD. 

 

b.          Coarse Aggregate - The grading of the coarse aggregate within the separate size groups shall 
conform to the following requirements as delivered to the mixer. 

 

PERCENT BY MASS PASSING INDIVIDUAL SIEVES 

U.S. 
STANDARD 
SIEVE SIZE 

No. 4 to 
3/4 inch 

3/4 inch to 
1-1/2 inch 

1-1/2 inch to 3 
inch 

4 inch   100 

3 inch   90 - 100 

2 inch  100 20 - 55 

1-1/2 inch  90 - 100 0 - 10 

1 inch 100 20 - 45 0 - 5 

3/4 inch 90 - 100 0 - 10  

3/8 inch 20 - 55 0 - 5  

No. 4 0 - 10   

No. 8 0 - 5   



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 37 23   Page 13  

2.2.4.3 Particle Shape 
 
The shape of the particles of the fine aggregate and of the coarse aggregate shall be generally spherical or 
cubical.  The quantity of flat and elongated particles at a length-to-width or width-to-thickness ratio greater 
than 3 in the separated size groups of coarse aggregate, as defined and determined by ASTM D4791, shall 
not exceed 25 percent in any size group. 
 
2.2.4.4 Moisture Content 
 
The fine aggregate shall not be placed in bins at the batch plant until it is in a stable state of moisture content. 
A stable moisture content shall be reached when the variation in the percent of total moisture tested in 
accordance with ASTM C566 and when sampled at the same location will not be more than 0.5 percent during 
one (1) hour of the two (2) hours prior to placing the material in the batch plant bins and the variation in 
moisture content when sampled at the same location shall not be more than 2.0 percent during the last 8-hour 
period that the aggregate remains in the stockpile. The coarse aggregate shall be delivered to the mixers with 
the least amount of free moisture and the least variation in free moisture practicable under the job conditions. 
Under no conditions shall the coarse aggregate be delivered to the mixer "dripping wet." 
 
2.2.4.5 Commercial Concrete Aggregate Sources 
 
Concrete aggregates may be furnished from any source capable of meeting the quality requirements stated in 
paragraph QUALITY  above.   
 

a. Selection of Source - After the award of the contract, designate in writing only one source or 
combination of sources from which to furnish aggregates.  If the Contractor may designate only a 
single source or single combination of sources for aggregates.  Regardless of the source selected, 
samples for quality-assurance testing shall be provided as required by PART 1, paragraphs 
PRECONSTRUCTION TPWD TESTING, and MIXTURE PROPORTIONS AND STUDIES both 
in PART 1.  

 
 
2.3 PLANT AND EQUIPMENT 
 
2.3.1 Concrete Plant 
 
The concrete plant, conveying, placing, compaction, and cleanup systems shall have a capacity of at least 100 
tons per hour.  The concrete plant shall be a batch-type or a continuous-flow mixing plant. 
 
2.3.2 Location 
 
The concrete plant shall be located at the site of the work in the general area indicated in the drawings, or 
may be located offsite at the contractor choice. 
 
2.3.3 Bins and Silos 
 
Separate bins, compartments, or silos shall be provided for each size or classification of aggregate and for 
each of the cementitious materials.  The compartments shall be of ample size and so constructed that the 
various materials will be maintained separately under all working conditions. 
 
2.3.4 Bulk Cement or Pozzolan 
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All compartments containing bulk cement or pozzolan shall be separated from each other by a free-draining 
air space.  The cement and pozzolan bins shall be equipped with filters which allow air passage but preclude 
the venting of cement or pozzolan into the atmosphere. All filling ports shall be clearly marked with a 
permanent sign stating the contents. 

 

2.3.5 Batch Plant 
 
Submit details and data on the concrete plant 14 days prior to assembly for review by the Contracting Officer.  
Final acceptance of any piece of plant is subject to satisfactory performance during operations.  The batch 
plant should meet the following requirements. 
 
2.3.5.1 Batchers 
 
Aggregate shall be weighed in separate weigh batchers with individual scales.  Bulk cement and other 
cementitious materials shall each be weighed on a separate scale in a separate weigh batcher.  Water shall be 
measured by weight or by volume, but it shall not be weighed or measured cumulatively with another 
ingredient.  Ice shall be measured separately by weight.  Admixtures shall be batched separately and shall be 
batched by weight or by volume in accordance with the manufacturers recommendations. 
 
2.3.5.2 Water Batcher 
 
A suitable water-measuring and batching device shall be provided that will be capable of measuring and 
batching the mixing water within the specified tolerances for each batch.  The mechanism for delivering water 
to the mixers shall be free from leakage when the valves are closed.  The filling and discharge valves for the 
water batcher shall be so interlocked that the discharge valve cannot be opened before the filling valve is fully 
closed. When a water meter is used, a suitable strainer shall be provided ahead of the metering device. 
 
2.3.5.3 Admixture Dispensers 
 
A separate batcher or dispenser shall be provided for each admixture. Each plant shall be equipped with the 
necessary calibration devices that will permit convenient checking of the accuracy of the dispensed volume 
of the particular admixture. The batching or dispensing devices shall be capable of repetitively controlling 
the batching of the admixtures to the accuracy specified. Piping for liquid admixtures shall be free from leaks 
and properly valved to prevent backflow or siphoning. The dispensing system shall include a device or devices 
that shall detect and indicate the presence or absence of the admixture or provide a convenient means of 
visually observing the admixture in the process of being batched or discharged.  Each system shall be capable 
of ready adjustment to permit varying the quantity of admixture to be batched.  Each dispenser shall be 
interlocked with the batching and discharge operations so that each admixture is added separately to the batch 
in solution in a separate portion of the mixing water in a manner to ensure uniform distribution of the 
admixtures throughout the batch during the required mixing period.  Storage and handling of admixtures shall 
be in accordance with the manufacturer's recommendations. 
 
2.3.5.4 Moisture Control 
 
The plant shall be capable of ready adjustment to compensate for the varying moisture content of the 
aggregates and to change the masses of the materials being batched. A moisture meter complying with the 
provisions of COE CRD-C 143 shall be provided for measurement of moisture in the fine aggregate.  The 
sensing element shall be arranged so that the measurement is made near the batcher charging gate of the sand 
bin or in the sand batcher. 
 
2.3.5.5 Scales 
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Adequate facilities shall be provided for the accurate measurement and control of each of the materials 
entering each batch of concrete. The weighing equipment and controls shall conform to the applicable 
requirements of NIST HB 44, except that the accuracy shall be within 0.2 percent of the scale capacity.  
Provide standard test weights and any other auxiliary equipment required for checking the operating 
performance of each scale or other measuring device.  Tests shall be made at the frequency required in 
paragraph TESTS AND INSPECTIONS in PART 3 and in the presence of a TPWD inspector.   Each 
weighing unit shall include a visible indicator that shall indicate the scale load at all stages of the weighing 
operation and shall show the scale in balance at zero load.  The weighing equipment shall be arranged so that 
the concrete plant operator can conveniently observe the indicators. 
 
2.3.5.6 Operation and Accuracy 
 
There shall be equipment to permit the selection of preset mixtures each by the movement of not more than 
two switches or other control devices.  The weigh batchers shall be so constructed and arranged that the 
sequence and timing of batcher discharge gates can be controlled to produce a ribboning and mixing of the 
aggregates, water, admixtures, and cementitious materials as the materials pass through the charging hopper 
into the mixer.  The plant shall include provisions to facilitate the inspection of all operations at all times.  
Delivery of materials from the batching equipment shall be within the following limits of accuracy: 
 

MATERIAL  PERCENT OF REQUIRED MASS 

Cementitious materials 0 to +2 

Water ±2 

Aggregate smaller than 1-1/2 inch size ±2 

Aggregate larger than 1-1/2 inch size ±3 

Chemical admixtures ±3 

Note: When water or chemical admixtures are measured by volume, they shall meet the same 
tolerance percent as stated in the chart. 

2.3.5.7 Interlocks 
 
Batchers and mixers shall be interlocked so that: 
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a. The charging device of each batcher cannot be actuated until all scales have returned to zero balance 
within plus or minus 0.2 percent of the scale capacity and each volumetric device has reset to start 
or has signaled empty. 

 
b. The charging device of each batcher cannot be actuated if the discharge device is open. 
 
c. The discharge device of each batcher cannot be actuated if the charging device is open. 
 
d. The discharge device of each batcher cannot be actuated until the indicated material is within the 

allowable tolerances. 
 
e. Admixtures are batched automatically and separately with the water. 
 
f. The mixers cannot be discharged until the required mixing time has elapsed. 

 
2.3.5.8 Recorder 
 
An accurate recorder or recorders shall be provided and shall conform to the following detailed requirements: 
 

a. The recorder shall produce a graphical or digital record on a single visible chart or tape of the 
weight or volume of each material in the batchers at the conclusion of the batching cycle. The 
record shall be produced prior to delivery of the materials to the mixer.  After the batchers have 
been discharged, the recorder shall show the return to empty condition. 

 
b. A graphical recording or digital printout unit shall be completely housed in a single cabinet that 

shall be capable of being locked. 
 
c. The chart or tape shall be so marked that each batch may be permanently identified and so that 

variations in batch weights of each type of batch can be readily observed.  The chart or tape shall 
be easily interpreted in increments not exceeding 0.5 percent of each batch weight. 

 
d. The chart or tape shall show time of day at intervals of not more than 15 minutes. 
 
e. The recorder chart or tape shall become the property of the TPWD. 
 
f. The recorder shall be placed in a position convenient for observation by the concrete plant operator 

and the TPWD inspector. 
 
g. The recorded weights or volumes when compared to the weights or volumes actually batched shall 

be accurate within plus or minus 2 percent. 
 
2.3.5.9 Batch Counters 
 
The plant shall include devices for automatically counting the total number of batches of all concrete batched 
and the number of batches of each preset mixture. 
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2.3.5.10 Batch Plant Trial Operation 
 
Not less than 7 days prior to commencement of placing the test section, a test of the batching and mixing 
plant shall be made in the presence of a representative of the Contracting Officer to check operational 
adequacy. The number of full-scale concrete batches required to be produced in trial runs shall be as directed, 
will not exceed 20, and shall be proportioned as directed by the Contracting Officer.  All concrete produced 
in these tests shall be wasted or used for purposes other than inclusion in structures covered by this 
specification.  All deficiencies found in plant operation shall be corrected to the satisfaction of the Contracting 
Officer prior to the start of concrete placing operations.  No separate payment will be made to the Contractor 
for labor or materials required by provisions of this paragraph.  Mixer uniformity testing, in accordance with 
paragraph TESTS AND INSPECTIONS in Part 3, will be performed by the TPWD near the end of this trial 
operation period.  Notify the Contracting Officer of the trial operation not less than 7 days prior to the start 
of the trial operation. 
 
2.3.5.11 Protection 
 
The weighing, indicating, recording, and control equipment shall be protected against exposure to dust, 
moisture, and vibration so that there is no interference with proper operation of the equipment. 
 
2.3.6 Continuous Mixing Plant(s) 
 
A continuous mixing plant(s) shall be capable of producing RCC of the same quality and uniformity as would 
be produced in a conventional batch plant and shall be capable of producing a uniform continuous product 
(at both maximum and minimum production rates) that is mixed so that complete intermingling of all 
ingredients occurs without balling, segregation, and wet or dry portions. 
 
2.3.6.1 Operation and Accuracy 
 
An electronic control system shall be provided. The control system shall have the capability of changing 
mixtures instantaneously, producing different mixtures, producing any of the mixtures at a variable rate, and 
tracking a mixture change to a hopper or a conveyor system. The control panel shall display for each 
ingredient the designed formula values and the instantaneous percentage values and shall record the 
instantaneous values at a preset time interval or on demand with a multiple copy printer/recorder.  The 
recorder shall note formula changes and shall print total quantities of each ingredient and total amounts 
produced on command. There shall be weighing devices (belt scale or other) for continuous weighing of 
individual ingredients and total ingredients.  The plant control shall not require manual devices to adjust the 
material flow.  The plant shall be capable of total manual control operation for a single product at a limited 
production for short-time durations in the event of loss of electronic control.  The electronic control system 
shall incorporate modular replaceable components to reduce down time in the event of control system 
malfunction.  An inventory shall be maintained of such replaceable components.  The fine aggregate shall 
have a device that monitors its content immediately prior to dispensing into the mixing plant dispensing 
system. The accuracy of the plant dispensing systems shall be within the following limits: 
 

MATERIAL  PERCENT OF REQUIRED MASS 

Pozzolan 0 to +2 percent 

Cement 0 to +2 percent 

Water ± 2 percent 



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 37 23   Page 18 
 

Aggregate smaller than 1-1/2 inch size ± 2 percent 

Aggregate larger than 1-1/2 inch size ± 3 percent 

Admixtures                          ±3 percent 
Note: The continuous feeders for each of the ingredients shall be calibrated in accordance with the 
manufacturer's specifications. Devices and tools shall be maintained at the plant location to check 
the feeder's calibration at the Contracting Officer's request. A technician shall be provided that is 
skilled in calibration of the feed devices and the maintenance and repair of the plant control system. 
The technician shall be available within 30 minutes notice during all scheduled plant operations. 
The technician could be one or more of the Contractor's personnel. 

 

2.3.6.2 Cement, Pozzolan, and Aggregate Feed 
 
Cement, pozzolan, and aggregate shall be uniformly, continuously, and simultaneously fed (at the proper 
ratios and quantity for the mixture required) into the mixer by belt, auger, vane feeder, or other acceptable 
method.  The feed bins or silos for each ingredient shall be kept sufficiently full and shall be of sufficient size 
to ensure a uniform flow at a constant rate for a specific mixture.  The feed bins shall have a low-level indicator 
that both warns the operator and can shut the plant down if insufficient material is available for a uniform and 
continuous flow. 
 
2.3.6.3 Water and Admixture Dispensers 
 
The liquid-dispensing devices shall be capable of metering and dispensing within the specified requirements.  
The liquid valves shall be free from leakage in the closed position. The dispensers shall have attachments 
and/or be installed in such a manner that will permit convenient checking of their accuracy. Plumbing shall 
be leak-free and properly valved to prevent backflow and siphoning. The dispenser shall be interlocked with 
the electronic plant control and shall warn the operator and shut down the plant if insufficient liquid is 
available. Separate nozzles for each liquid shall be properly located at the mixer to assure uniform distribution 
of each liquid to the materials entering the mixer. 
 
2.3.6.4 Continuous Mixer(s) 
 
The continuous mixer(s) shall have proper introduction of ingredients as specified by the manufacturer and 
shall not be charged in excess of the manufacturer's recommended capacity.  Mixer(s) shall be capable of 
combining the materials into a uniform homogeneous mixture and of discharging this mixture without 
segregation. The mixer(s) shall operate at the blade speed designated by the manufacturer and shall be capable 
of changing retention time of the ingredients in the mixer. This should be accomplished by manually resetting 
the mixer(s) blade angles.  Mixing time (ingredient retention time in the mixer) shall be predicated upon the 
uniformity, homogeneity, and consistency of the resultant mixture. Samples for uniformity testing shall be 
taken at 2-minute intervals and tested in accordance with COE CRD-C 55 and paragraph MIXER 
UNIFORMITY REQUIREMENTS below. The mixer(s) shall be maintained in satisfactory operating 
condition and mixer blades shall be kept free of hardened concrete.  Should mixer(s) at any time produce 
unsatisfactory results, its use shall be promptly discontinued until it is repaired.  Suitable facilities shall be 
provided for obtaining representative samples of concrete for testing. All necessary platforms, shelters, tools, 
labor, and equipment shall be provided for obtaining samples. 
 
2.3.6.5 Segregation 
 
A means shall be used to reduce and minimize segregation and waste which would otherwise result from the 
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continuous stream of concrete being fed into the batch haul devices (concrete buckets, dump trucks, etc.).  
The equipment shall retain the concrete between tracks or other means of transport to prevent the need for 
stopping the mixer.  These devices could include, but not be limited to, small-volume conveyor discharge 
hopper with a large gate that is automatically opened on a timed interval, thereby dumping a series of small 
batches into larger batch hoppers, trucks, or truck beds 
 
2.3.6.6 Trial Operation 
 
Not less than 7 days prior to commencement of concrete placing, a test of the plant shall be made in the 
presence of a representative of the Contracting Officer to check operational adequacy. The number of cubic 
yards required to be produced in trial runs shall be as directed, but will not exceed 50 cubic yards and shall 
be proportioned as directed by the Contracting Officer.  All concrete produced in these tests shall be wasted 
or used for purposes other than inclusion in structures covered by this specification.  All deficiencies found 
in plant operation shall be corrected to the satisfaction of the Contracting Officer prior to the start of concrete 
placing operations.  Mixer uniformity tests by the TPWD will be performed near the end of this trial period.  
No separate payment will be made to the Contractor for labor or materials required by provisions of this 
paragraph.  Notify the Contracting Officer of the trial operation not less than 7 days prior to the start of the 
trial operation. 
 
2.3.6.7 Protection 
 
The weighing, indicating, recording, and control equipment shall be protected against exposure to dust, 
moisture, and vibration so that there is no interference with proper operation of the equipment. 
 
2.3.7 Laboratory Areas 
 
A room shall be provided adjacent to the plant to house the moisture and grading testing equipment for 
aggregate and to provide working space for the TPWD representative.  Another room shall be provided for 
testing fresh concrete and for fabricating and initial curing (approximately 72 hours) of concrete test 
specimens in accordance with ASTM C31/C31M.  The size, arrangement, and location of these rooms will 
be subject to approval by the Contracting Officer.  Provide electricity, air-conditioning, heat, and water as 
required for use in these laboratory areas. 
 
2.3.8 Mixers 
 
Mixers shall be stationary mixers or pugmill mixers.  Truck mixers may be used for conventional concrete.  
Mixers may be batch or continuous mixing.  Each mixer shall combine the materials into a uniform mixture 
and discharge this mixture without segregation. Mixers shall not be charged in excess of the capacity 
recommended by the manufacturer on the nameplate. Excessive overmixing requiring additions of water will 
not be permitted. The mixers shall be maintained in satisfactory operating condition, and mixer drums shall 
be kept free of hardened concrete. Mixer blades or paddles shall be replaced when worn down more than 10 
percent of their depth when compared with the manufacturer's dimension for new blades. Should any mixer 
at any time produce unsatisfactory results, its use shall be promptly discontinued until it is repaired or 
replaced. 
 
2.3.9 Truck Mixers 
 
Truck mixers and the mixing of concrete therein shall conform to the requirements of ASTM C94/C94M. A 
truck mixer may be used for conventional concrete complete mixing (transit-mixed) or to finish the partial 
mixing done in a stationary mixer (shrink-mixed).  Each truck shall be equipped with two counters from 
which it shall be possible to determine the number of revolutions at mixing speed and the number of 
revolutions at agitating speed. Truck mixers shall not be used to mix or agitate concrete with greater than 1-



 
 
 
116769R Bastrop State Park Dam Replacement  
 

SECTION 03 37 23   Page 20 
 

1/2 inches NMSA or concrete with a slump of 2 inches or less.  The acceptability of truck mixers for uniform 
mixing shall be determined by uniformity tests in accordance with ASTM C94/C94M. 
 
2.3.10 Pugmill Mixers 
 
A batch or continuous mixing twin-shaft pugmill mixer shall be capable of producing RCC of the same quality 
and uniformity as would be produced in a conventional plant that meets all the requirements of these 
specification. All pugmill mixers shall meet the requirements of paragraph CONTINUOUS MIXING 
PLANT(S) above. 
 
2.3.11 Mixer Uniformity Requirements 
 
All mixers, except for truck mixers, will be tested by the TPWD in accordance with this paragraph and in 
accordance with COE CRD-C 55.  When regular testing is performed, the conventional concrete shall meet 
the limits of any five of the six applicable uniformity requirements, and the RCC shall meet the limits of any 
three of the four applicable uniformity requirements. When abbreviated testing is performed, the concrete 
shall meet only those requirements listed for abbreviated testing. The initial mixer evaluation test shall be a 
regular test and shall be performed prior to the start of concrete placement.  The concrete proportions used for 
the evaluation shall contain the largest size aggregate on the project and shall be as directed by the Contracting 
Officer.  Regular testing shall consist of performing all tests on three batches of concrete.  The range for 
regular testing shall be the average of the ranges of the three batches.  Abbreviated testing shall consist of 
performing the required tests on a single batch of concrete. The range for abbreviated testing shall be the 
range for one batch.  If more than one mixer is used and all are identical in terms of make, type, capacity, 
condition, speed of rotation, etc., the results of tests on one of the mixers shall apply to the others, subject to 
the approval of the Contracting Officer. Mixer evaluations shall be performed by the TPWD.  Provide labor 
and equipment as directed by the Contracting Officer to assist the TPWD in performing the tests. 
 
PARAMETER REGULAR TESTS 

ALLOWABLE 
MAXIMUM RANGE 
FOR AVERAGE OF 3 
BATCHES 

ABBREVIATED TESTS 
ALLOWABLE 
MAXIMUM RANGE 
FOR 1 BATCH 

Unit weight of air-free mortar, 1) 2.0 lb/cu ft 2.0 lb/cu ft 

Air content 1.0 percent -- 

Slump, 1) 1 inch 1.0 -- 

PARAMETER REGULAR TESTS 
ALLOWABLE 
MAXIMUM RANGE FOR 
AVERAGE OF 3 
BATCHES 

ABBREVIATED TESTS 
ALLOWABLE MAXIMUM 
RANGE FOR 1 BATCH 

Coarse aggregate, 1),2) 6.0 percent 6.0 percent 

Compressive strength at 7 days, 1),2) 10.0 10.0 

Water content, 1), 2) 1.5 percent 1.5 percent 
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Consistency, modified Vebe, 2) second 7.0 -- 

Note: 
1) = Test for conventional concrete mixed in stationary mixer, 
2) = Test for RCC 

 

A regular test will be performed before concrete production begins and when the Contractor requests a 
reduced mixing time.  An abbreviated test shall be performed every 3 months when concrete is being placed.  
If a mixer fails the abbreviated test, a regular test will be performed.  Cost of testing when the Contractor 
requests a reduced mixing time will be paid by the Contractor. 
 
2.3.12 Sampling Facilities 
 
2.3.12.1 Sampling Concrete 
 
Provide suitable facilities and labor for obtaining representative samples of concrete in accordance with 
ASTM C172/C172M for Contractor quality control and TPWD quality assurance testing. 
 
2.3.12.2 Sampling Aggregates 
 
Suitable facilities shall be provided for readily obtaining representative samples of aggregates for test 
purposes immediately prior to the material entering the mixer. 
 
2.3.13 Transporting and Conveying Equipment 
 
The transporting and conveying equipment shall conform to the following requirements. 
 

a. The concrete mixtures (RCC, bedding mortar, concrete, and any other concrete that will interface 
with the RCC) shall be conveyed from the plant mixer(s) to placement as rapidly and as 
continuously as practical by methods which limit segregation, contamination, and surface drying. 

 
b. The RCC shall be conveyed from the mixing plant to the structure by means of main-line conveyor, 

end-dump truck, front-end loader, or a combination thereof. 
 
c. Conventional concrete may be transported by ready-mix truck, conveyor, or agitator truck, or 

properly designed nonagitating truck. 
 
d. Indicating and signaling devices shall be provided for the control and identification of types or 

classes of concrete as they are mixed and discharged for transfer to the placement site. 
 
e. Each type or class of concrete shall be visually identified by placing a colored tag or other marker 

as it leaves the mixing plant so that the concrete may be positively identified and placed in the 
structure in the desired position. 

 
2.3.13.1 Trucks 
 
Truck mixers or agitators used for transporting central-mixed conventional concrete shall conform to the 
applicable requirements of ASTM C94/C94M. Truck mixers shall not be used to transport concrete with 
larger than 1-1/2-inch nominal maximum size aggregate (NMSA) or 2 inch slump, or less.  Nonagitating 
trucks may be used for transporting conventional central-mixed concrete over a smooth road when the hauling 
time is less than 15 minutes and the slump is less than 3 inches.  Bodies of nonagitating trucks shall be smooth, 
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water-tight, metal containers specifically designed to transport concrete, shaped with rounded corners to 
minimize segregation. 
 
2.3.13.2 Belt Conveyors 
 
Belt conveyors shall be designed and operated to assure a uniform flow of concrete from mixer or delivery 
truck to final place of deposit without segregation of ingredients or loss of mortar and shall be provided with 
positive means for preventing segregation of the concrete or loss of mortar at transfer points and the point of 
placing. The NMSA required in mixture proportions furnished by the TPWD will not be changed to 
accommodate the belt width. 
 
2.3.14 Spreading and Remixing Equipment 
 
The spreading and remixing equipment shall conform to the following requirements: 
 

a. The primary spreading procedure shall be accomplished by dozer. Graders or other equipment not 
specified may be used to facilitate the RCC spreading process only when approved. 

 
b. For open, unrestricted areas, the dozer shall be a minimum size and weight equivalent to a 

Caterpillar D-6.  For restricted placement areas, such as placement of RCC near the dam crest or 
next to abutments, the dozer shall have as a minimum a size and weight equivalent to a Caterpillar 
D-4. 

 
c. A minimum of one operating dozer for each 200 cubic yards of RCC placed each hour. The 

dozers shall be equipped with well maintained grousers. A front-end loader with operator shall be 
available to assist with deposition and spreading of RCC as needed in confined areas. 

 
d. The equipment shall be maintained in good operating condition.  The equipment shall not leak or 

drip oil, grease, or other visible contaminants onto the RCC surface. 
 
e. All equipment used for spreading and remixing that leaves the surface of the structure for 

maintenance or repairs or, for any other reason, shall be cleaned of all contaminants by an approved 
method before returning to the structure surface.  Under no conditions shall a dozer or other tracked 
vehicle be operated on other than fresh uncompacted RCC except to facilitate startup operations 
for each lift and by approved procedures. 

 
2.3.15 Compaction Equipment 
 
Submit a listing of the equipment proposed for transporting, handling, depositing, spreading, and compacting 
the concrete for review by the Contracting Officer 14 days before concrete placement begins.  Include site 
drawings or sketches with locations of equipment and placement site. The compaction equipment shall 
conform to the following requirements. 
 
2.3.15.1 Primary Rollers 
 
Self-propelled vibratory rollers shall be used for primary rolling and shall be double-drum. They shall transmit 
a dynamic impact to the surface through a smooth steel drum by means of revolving weights, eccentric shafts, 
or other equivalent methods.  The compactor shall have a minimum gross mass of 20,000 pounds and shall 
produce a minimum dynamic force of 350 pounds/linear inch of drum width.  The operating frequency shall 
be variable in the approximate range of 1,700 to 3,000 cycles per minute.  The amplitude shall be adjustable 
between 0.015 and 0.04 inches.  The roller shall be capable of full compaction in both forward and reverse 
directions. The roller shall be operated at speeds not exceeding 2.2 ft/s.  Within the range of the operating 
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capability of the equipment, the Contracting Officer may direct or approve variations to the frequency, 
amplitude, and speed of operation which result in the specified density at the fastest production rate. 
 
2.3.15.2 Small Vibratory Rollers 
 
Small vibratory rollers shall be used to compact the RCC where the larger vibratory rollers specified above 
cannot maneuver.  The rollers shall compact the RCC to the required density and shall be so demonstrated 
during construction of the test section.  Small vibratory rollers cannot compact the RCC to the same density 
and thickness as the primary rollers; therefore, when small rollers are used, total lift thickness of the RCC 
layer or lift shall be reduced to not over 6 inches uncompacted thickness to permit adequate compaction.  
Rollers shall have independent speed and vibration controls and shall be capable of a wide range of speed 
adjustments. 
 
2.3.15.3 Tampers (Rammers) 
 
The tampers shall compact the RCC to the required density and shall be so demonstrated during construction 
of the test section. Tampers cannot compact the RCC to the same density and thickness as the primary rollers; 
therefore, when tampers are used, thickness of each RCC layer that is to be compacted shall be reduced to not 
more than 6 inches uncompacted thickness to assure adequate compaction. 
 
2.3.16 Truck-Mounted Vacuum Pickup System 
 
A truck-mounted vacuum pickup system shall be provided for various cleanup operations from the beginning 
of foundation cleanup to final placement of job RCC.  The unit(s) shall be capable of pumping 4,500 cubic 
feet of air per minute through an 8-inch diameter opening and capable of pumping water at a minimum rate 
of 2,000 gpm.  The equipment shall be maintained in good operating condition.  The equipment shall not leak 
cleanup water and other debris during equipment operation or transit.  The equipment shall not leak or drip 
oil, grease, or other visible contamination onto the RCC. 
 
2.3.17 Other Motorized Equipment 
 
All other equipment (backhoe with vibratory plate, backhoe with immersion vibrators, backhoe with mandrel 
for inserting contraction joint plates, wash trucks, etc.) necessary for the successful completion of RCC 
production, but not previously discussed within these specifications (or determined to be necessary during 
the course of the work), shall be approved prior to actual use.  Such equipment shall not result in any damage 
to the RCC, shall be maintained in good operating condition, and shall be operated by skilled contractor-
provided personnel. 
 
2.3.18 Nuclear Density Gauge 
 
Tests to determine the density of both the uncompacted and compacted RCC shall be made by the Contractor 
using a two-probe nuclear density gauge supplied by the Contractor.  The nuclear density gauge shall meet 
the applicable requirements of ASTM C1040/C1040M.  The gauge shall be capable of taking readings along 
a horizontal path between the probes at 2-inch increments from 2 inches from the surface to 24 inches below 
the surface. The gauge and operator shall be made available to the TPWD until completion of all RCC 
production at no additional cost.  Obtain all permits and certifications for the equipment and the operators. 
 
2.3.19 Calibration 
 
Nuclear gauges shall have been factory calibrated within 6 months of RCC placement. Construct, at no 
additional costs to the TPWD, three conventional concrete test blocks using RCC coarse aggregates and RCC 
fine aggregate, and with dimensions 12 inches larger than the gauge dimensions. The concrete shall be 
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formulated to have densities of approximately 130, 145, and 160 lb/cu ft using the RCC materials and so far 
as possible, similar relative proportions.  Completed blocks shall be weighed and measured to determine unit 
weight. Gauge calibration constants shall be adjusted for performance on these blocks at least 7 days prior to 
the evaluation of test strips.  Remedy any inconsistencies in gauge performance prior to the start of RCC 
placement. After the start of RCC placement, gauges shall be field recalibrated against cast blocks every 24 
hours. 
 
2.3.20 Vibrators 
 
Internal vibrators of the proper size, frequency, and amplitude for the work being performed as indicated in 
the chart below shall be used to consolidate conventional concrete and the interface between conventional 
concrete and RCC.  The vibrators for the conventional concrete/RCC interface shall consist of a minimum of 
four vibrators "gang-mounted" in a line on the boom of a backhoe or similar chassis.  The gang-mounted 
vibrators shall be the large (3 to 6 inch) models of that listed below: 
 

APPLICATION HEAD DIAMETER  
(inch) 

FREQUENCY 
(VPM) 

AMPLITUDE 
(inch) 

RCC interface 3 to 6 7,000 to 10,500 0.03 to 0.06 

General construction 2 to 3-1/2 8,000 to 12,000 0.025 to 0.05 

Thin walls 1-1/4 to 2-1/2 9,000 to 13,500 0.02 to 0.04 

 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION FOR PLACING 
 
3.1.1 Placing Schedule 
 
Before starting RCC production, a detailed schedule shall be submitted indicating intended daily and weekly 
production rates that, when followed, will meet the beginning and ending specified RCC production dates. 
After initiation of RCC production, the Contractor's schedule shall be updated and adjusted on a weekly basis 
for the duration of the RCC placement.   
 
3.1.2 Aggregate Production Schedule 
 
Aggregate production and initial stockpiling shall begin and shall be producing acceptable material by not 
later than 7 days in advance of the time when placement of the RCC test section is expected to begin. At least 
10 percent of all RCC aggregates for each size group necessary for the completed RCC construction shall be 
manufactured and stockpiled prior to start of placement of RCC for the permanent RCC structures.  Submit 
descriptions and details for all methods and operations proposed for aggregate and concrete operations 
including daily and weekly production rates, 21 days after Notice to Proceed for review and approval for 
conformance with specifications. 
 
3.1.3 RCC Test Section 
 
Prior to placement of any RCC, construct a test section.  The purpose of the test section is to demonstrate the 
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suitability of the Contractor's equipment, methods, and personnel.  The test section shall be at least 4 lifts in 
height and be at least 24 feet long and 24 feet wide at the top.  The site of the test section shall be approved.  
After evaluation and assessment of the test section by the Contracting Officer, dispose of the test section in 
an approved manner.  Under no circumstances shall the test section be incorporated into or become a part of 
the permanent RCC structure. The test section shall demonstrate sustained plant production rates, and 
batching, mixing, transporting, spreading, and compaction procedures.  It shall also demonstrate the vertical 
face construction method along one side, the sloped face construction method along another side, procedures 
for foundation and concrete surface preparation and cleanup, procedures for placement of bedding concrete, 
bedding mortar, and other conventional concrete, and the installation of any contraction joints and waterstops.  
Do not begin RCC operations for the main structure until testing and evaluations by the TPWD have been 
completed, and it has been demonstrated to the satisfaction of the Contracting Officer that all specification 
requirements were met.  Following completion of test section construction, 21 calendar days shall be allowed 
for testing and evaluations.  If the Contractor does not meet requirements as specified, an additional test 
section or sections shall be constructed at no additional cost to the TPWD.  The date of the test section 
construction shall be provided at least 7 days in advance. 
 
3.1.4 Surface Preparation 
 
3.1.4.1 Cleaning 
 
All lift surfaces including any RCC, dental concrete, bedding concrete, bedding mortar, or other conventional 
concrete placed adjacent to and at the same time as the RCC shall be cleaned prior to placing any additional 
concrete thereon.  After cleaning, bedding concrete and bedding mortar are to be used specifically for 
achieving bond between different types of concrete and/or foundation and eliminating and preventing 
segregation or voids along margins or RCC placements.  No surfaces to receive bedding concrete or bedding 
mortar shall be covered with RCC until the prepared surfaces have been accepted in writing and that 
acceptance has been recorded on an approved checkout form.  All surfaces upon which RCC or any bedding 
mortar or bedding mix is placed shall be moist (but contain no visible free water). Prior to placing any concrete 
adjacent to and at the same time as the RCC, all surfaces shall be clean and free of loose, unkeyed, or 
deteriorated rock; all mud and silt accumulations; vegetation; laitance; puddles or ponds of free surface water; 
coatings; and any other detrimental materials.  High-pressure water jetting, and/or wet sandblasting, followed 
by mild high-volume, low-pressure washing, shall be used on all hardened concrete surfaces (cold joints) as 
necessary for the removal of laitance, coatings, stains, or other difficult -to-remove contaminants.  High-
volume low-pressure water washing and/or water jetting may be used for removal of loose materials.  
Adequate equipment with operators shall be on hand at the site to clean all surfaces in conformance with these 
specifications without disrupting in any way the RCC production as scheduled. 
 
3.1.4.2 High-Volume Low-Pressure Washing 
 
Washing of loose materials can be accomplished with high-volume low-pressure water washing and/or air 
water jetting using equipment of similar design to that used in large-scale foundation cleanups.  The air-water 
jets shall have 1-1/2-inch nozzles, a water supply of at least 30 gpm, and compressed air at the jet of 80 to 
120 psi. The low-pressure water jets shall have 1-inch nozzles available and a capacity of at least 200 gpm 
for truck-mounted devices. 

 

3.1.4.3 High-Pressure Water Jet 
 
A stream of water under a pressure of not less than 1,500 psi for RCC and 4,000 psi for conventional concrete 
shall be used for cleaning all cold joint surfaces, or surfaces with laitance, mortar coatings, stains, or other 
difficult -to-remove contaminants.  There shall be no undercutting of coarse-size aggregates.  Aggregate 
particles that are undercut shall be removed.  For cleaning large open areas larger than [ ] square feet, the 
high-pressure water jet system shall be truck-mounted. For cleaning small or confined areas, the high-pressure 
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water jet system shall be portable. 
 
3.1.4.4 Wet Sandblasting 
 
This method may be used when the RCC has reached sufficient strength to prevent undercutting of coarse 
aggregate particles. Wet sandblasting shall be continued until all accumulated laitance, coatings, stain, or 
other difficult -to-remove contaminants are removed. Wet sandblasting may be used in lieu of or in 
combination with the high-pressure water jet. 
 
3.1.4.5 Waste Disposal 
 
Any waste water employed in cutting, washing, and rinsing of concrete surfaces, and any other surface water 
shall not stain, or affect exposed surfaces of the structure(s) or damage the environment of the project area. 
The method of disposal shall be subject to approval. 
 
 
3.2 PLACING 
 
3.2.1 Procedures 
 
It is the intent of this contract to raise the structure at essentially the same level across the entire horizontal 
surface area. For a dam, placement shall proceed from abutment to abutment and from downstream to 
upstream.  Each lift shall be completed in its entirety across the full surface of the mass.  As the advancing 
edge of the lift progresses, the exposed leading edges shall be kept "live" by progressively placing out from 
the advancing edge in a sloping and uniform fan-like manner.  RCC shall be deposited (from the conveyor, 
end-dump truck, or front-end loader) on the uncompacted RCC of the advancing edge in a forward direction 
from the dump pile.  RCC shall not be placed in consecutive or consistent lanes.  The dump location shall be 
varied to avoid "lane" construction.  The interval between batch plant mixing and final RCC compaction shall 
be no greater than 45 minutes for 12 inch lifts.  Final compaction is defined as: Any RCC lift composed of 
layers that have been worked twice by dozer grousers, receives four passes with the vibratory roller, and 
meets the density requirements. 
 
3.2.2 Bedding Mortar 
 
The bedding mortar shall be applied to the existing surface following any required cleanup.  The bedding 
mortar shall be applied not more than 15 minutes ahead of RCC placement, unless otherwise approved.  The 
bedding mortar shall be used between hardened conventional concrete and RCC, between different RCC 
placements where cold joints occur, and other locations as directed or as shown in the drawings.  The bedding 
mortar shall have an average thickness after application of between 1/4 and 1/2 inch and shall cover 100 
percent of the lift area. 
 
3.2.3 Bedding Concrete 
 
The bedding concrete, a conventional concrete mixture, shall be used at the abutment-RCC interface, and 
except for cast-in-place concrete for the upstream face, between the RCC and any formed sloping or vertical 
surface and other locations as directed or as shown in the drawings.  Placement of the bedding mixture shall 
occur only after all required surface preparations have been completed. 
 
3.2.4 Lift  Thickness 
 
The total lift thickness after final compaction by the vibratory roller shall be 12 inches. 
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